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THE ECONOMIC IMPLICATIONS OF RECENT TECHNICAL DEVELOPMENTS 
IN THE PROCESSING OF TURKEYS1/ 


by 
John C. Abbott2/ 


Introduction and Setting 


A new set of poultry-marketing procedures has developed during the recent 
postwar years.3/ Formerly, much of the final processing and preparation of 
meat poultry was handled primarily by specialized butchers and retail dealers. 
Poultry processing plants mainly turned out dressed birds, plucked, and bled 
but with head, feet, and entrails still intact. Preparation for the oven was 
carried out only as a consumer service after the bird had been sold on the 
dressed-weight basis. 

In contrast, more chickens and turkeys are sold now on a ready-to-cook 
basis through the self-service food markets where most other household require- 
ments may be obtained at the same time. Adantation to self-service methods 
presupposes a minimum of skilled attention at the time of sale and presentation 
to the consumer in an appealing and sanitary form. Evisceration and individual 
packaging in transparent plastic bags at the processing point enable poultry 
meat to satisfy these requirements. 

The use of hot water to loosen feathers for easier removal replaced dry 
picking in commercial dressing operations many years ago. However, semiscald- 
ing (placing birds in water at temperatures up to 130° F.) still left consider- 
able handwork for completion after birds had passed through the mechanical 
pickers. Scalding at 160-180° F. damaged the skin, detracting from both the 
appearance of the carcass and its keeping qualities. The advantages of using 
intermediate temperatures (138-1)0° F., subscalding) lie in the possibility of 


V/ This study has been made possible by the cooperation of leading commer- 
cial and farm turkey processors in the state of California. 


2/ Instructor in Agricultural Economics, Junior Agricultural Economist in 
the Experiment Station and on the Giannini Foundation, Davis, California. 
Resigned July 31, 195h. 


3/ Compare G. F. Stewart, "The Turkey Marketing Revolution," California 
Turkey News, San Francisco, September, 1952, p. 29. 
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2. 


dispensing with the bulk of the supplementary hand-picking and finishing labor 

and still presenting to the public a product free of pinfeathers.1/ Additional 
advantages are that turkeys may be marketed at an earlier age without the same 

likelihood of grade penalization because of pinfeathers. 

In the past, subscalding was not adopted generally for fear of sales re- 
sistance to the product. The cuticle or outer layer of skin is completely re- 
moved. On exposure to the air, the underlying skin darkens quickly and turns 
brown. The initial white finish may be retained only so long as the carcass 
is protected from dehydration by moisture or by being placed in a moisture- 
vapor-proof wrap. Subscalding remained impracticable until a suitable plastic 
covering came onto the market at a reasonable price. Durable transparent wraps 
that shrink to fit the carcass and withstand the passage of moisture vapor are 
now available. Quick freezing of subscalded produce so enclosed results in a 
neat bright finish of great appeal. The trend toward subscalding has received 


great impetus in consequence. 


Objectives 
The research project upon which this paper is based was designed to fur- 

nish information on problems raised by these innovations in processing technique 
and marketing. Operators of existing or proposed plants are interested in the 
implications of these alternative procedures with regard to desirable capacity 
levels, duration of operating season, the investment involved, and the potential 
saving in costs. The objective of this study is to determine the most efficient 
combinations of labor and equipment under different conditions of plant scale, 


technical procedure, and season length. 


Importance of the Industry 

While the conclusions are based on data derived from California plants, 
they should be meaningful for turkey processors in all parts of the country. 
Physical relationships have been emphasized wherever possible so that price 
differences between places and time periods should not obscure this signifi- 
cance. During the years 1951-1953, the annual gross farm income in California 


ee a ee ee ee ee Re 


VY Pool, M. F., F. P. Mecchi, Hans Lineweaver, and A. A.. Klose, "Effect of 
Scalding Temperature on the Processing and Initial Appearance of Turkeys." 
(Paper presented to the 2nd Annual Meeting of the Poultry Science Associa- 
tion, Vancouver, British Columbia, August, 1953.) 
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from the sale of turkeys for meat amounted to some 460,000,000. This sum is 
approximately equivalent to that derived from sales of meat chicken and half 
that coming from eggs; it comprises 2.5 per cent of the value of all agricul- 
tural commodities marketed in this state. 

Table 1 indicates the pace of the expansion since the prewar period. In 
California, as in the country as a whole, the production of turkeys has doubled 
since 196. Currently, one sixth of the total United States supply is raised 
in this state. Its output is double that of Minnesota, the next largest. 


TABLE 1 


Turkey Production and Receipts for California 
Averages 1938-191, 196-1949, 1951, 1952, and 1953 


Turkeys Average Average 
Year marketed | live weight price receipts 


cents per 
pound million 
millions pounds live weight dollars 















Average 
1938-191 
196-1919 
1951 
1952 
1953 


Concentration on developing the heavy Broad Breasted Bronze turkey through 
the war decade brought a steady increase in the average size of bird marketed 
in the western states, Subsequently, recognition of the needs of smaller fami- 
lies led to experiments with Beltsville Small Whites and other breeds maturing 
at lighter weights. Young Bronze turkeys have been marketed at 12-1) weeks as 
fryer-roasters. The lower average weight of bird in 1952, when light-breed 
turkeys made up 18.5 per cent of the total crop, marks the current peak in this 
movement. Sales of lightweight turkeys fell in 1953 in response to a sharp 
price reaction. A stable production pattern for the smaller bird has not yet 
been established. 

A high level of employment and consumer income combined with restricted 
marketings of beef in the years following the war provided an exceptionally 
favorable environment for an increase in the consumption of turkey meat. The 


average United States annual per-capita consumption of 1951-1953 exceeded h 
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pounds eviscerated weight as compared with 2.1 pounds in 1935-1939.2/ These 
gains in the consumption of turkey meat have been maintained very largely 
through fluctuations in the consumption of other meats far exceeding the quan- 
tity of turkey meat affected. Thus, there are grounds for the view that the 
general public has accepted a substantially higher level of turkey meat con- 
sumption as normal, The long-term trend toward a higher protein diet is in 
its favor. Popular aversion to the solid fat associated with many red meat 


cuts may extend the proportion of proteins derived from poultry. 


Increasing Competitive Pressure 

Lower prices since 1950 have raised doubts as to whether the turkey in- 
dustry can be maintained on its present expanded scale in California. Table 2 
indicates the extent to which local production may exceed local consumption 
and the consequent effect on regional price relationships.+ If the average 
rate of consumption for the United States prevailed in California in 1953, its 
production was more than double the quantity needed to satisfy home requirements. 
Per-capita consumption in California may, however, be higher than in the country 
as a whole in reflection of lower prices relative to incomes (Table 2) and in- 
tensive trade promotional activity.3/ Restaurants and institutional caterers 
have found the large tom turkey a convenient item on a regular menu. Great ef- 
forts have been made to develop new markets for "fryer-roasters," cut-up parts, 
and semiprocessed steaks and rolls. Various studies have explored the poten- 
tialities of a broader turkey market in which turkey products become part of 
the average person's everyday aiet.L/ Net gains are achieved, however, only 


af U. S. Agricultural Marketing Service, The National Food Situation (Wash- 
ington: Govt. Print. Off., February, 195h), Pe Ihe 


2/ One major enterprise disposed of its turkeys from the record 1952 crop 
year as follows: California buyers, 9 per cent; eastern markets, 28 per cent; 
armed forces, 16 per cent; and school lunch program, 7 per cent. A prominent 
distributor estimates that 60 per cent of the crop was shipped out of Cali- 
fornia to eastern and military buyers. 


3/ The California Turkey Promotion Advisory Board was set up in 1952 with 
power, under a state marketing order, to collect assessments from all growers, 


L/ Ellsworth, H. M., Problems and Possibilities of Expanding the Sale and 
Consumption of Turkeys in Califomia (Sacramento: Calif. State Print. Off., 
951). (State Bureau of Markets) 

Fischer, C. M. and D. B, Deloach, Consumer Response to_ the Marketing of 
es (Corvallis: 19)8),32p. (Oregon Agricultural Experiment Station 
Bul. T ° 
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so long as the major Thanksgiving and Christmas holiday markets remain unaf- 
fected, Undue consumer familiarity with a turkey diet might ultimately sap 
the strength of the traditional demand for "family occasions." 


TABLE 2 


Turkey Production and Population Ratios, 
United States, by Regions, 1953 


Ratio regional 
production per 

Production capita to United Average 
States average farm price 


North Atlantic 
East North Central 
West North Central 
South Atlantic 
South Central 
West 

California 





~~. Bureau of Agricultural Economics, Farm Production Disposition, 
Cash Receipts and Gross Income: Turkeys, 1952-53 (Washington: 

U. S. Bureau of the Census, Current Population Reports: Population 
Estimates (Washington: i a Oe eceiser, TES), ps 3. 
(kejusted to latest 1953 estimate. ) 

Since the possibility of local consumers taking up the whole supply of 
California turkeys is remote for the immediate future, the continuance of the 
industry at its present level of output depends on its ability to sell turkeys 
profitably in other parts of the country. Turkeys are produced in excess of 
local demand throughout the West and Midwest, therefore, the disposal of Cali- 
fornia surpluses depends primarily on shipments to the East Coast. The extent 
to which California birds share in this market depends on their ability to 
compete successfully in price and quality. 

On the New York market, far western turkeys have built up substantial 
prestige. A high proportion falls into the top quality categories as a result 
of consistent grading and inspection before dispatch. Regularly, California 
birds are quoted at the highest prices, yet, net returns to the shipper are re- 
duced by icing and rail charges considerably in excess of those borne by birds 
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originating in major competing ween 2! It is doubtful whether lower produc- 
tion costs compensate adequately for these adverse freight differentials. The 
natural advantages enjoyed by California growers are probably limited to its 
mild winter and dry summer with attendant savings on housing and mortality 
losses.2/ In the past, disease losses in growing birds have been substantially 
lower than in most other turkey areas.o/ But this advantage is fast disappear- 
ing as competing producers raise their performance to approach California stand- 
ards. Since more grain and feed ingredients, the growers! main cost factor, are 
required in California than are produced locally, part of the feed used also 
bears transportation charges. 

Significant, therefore, is the tendency for areas situated closer to the 
East Coast cities to claim a higher proportion of those markets. Sales to the 
armed services for delivery at other than West Coast points may also recede. 
In the face of threatened overproduction, output in California was cut down in 
1953, while that of Minnesota and the West North Central region continued to 
expand, Thus, it is evident that maintenance of the California industry's posi- 
tion will hinge almost entirely upon superior efficiency in all phases of pro- 


duction and marketing. 


Opportuneness of Research 


The advent of radical new technological procedures in an increasingly com- 
petitive environment makes appreciate of their advantages and implications 
critically important. Most processors recognize the need to keep up their 
plants to modern standards. Some may suspect that the revolution is not com- 
plete and hesitate to adopt current new procedures for fear the investment will 


1/ Net cost per pound to New York from San Francisco was estimated at 3,87 
cents; from Fort Worth, 2.92 cents; from Minneapolis, 2.01 cents; and from 
Richmond, Virginia, 1,01 cents as of December, 1951. Fischer, ©. M., Studies 
in Turkey Marketing in the Western States (logan: May, 1952), p. 12. (Utah 
Agricultural Experiment Station Special Report No. 6.) 


2/ Asmundsen, V. S, and F. H. Kratzer, Turkey Production in California 
se 1951), 60p. (California Agricultural Extension Service Circ, 110 
revised. 


3/ U. S. Bureau of Agricultural Economics, Farm Production, Disposition, Cash 
Receipts and Gross Income: Turkeys, 1952-53 (Washington: Govt. Print. Off., 
Warch, 1951), p. 6 and California State Department of Agriculture, Poultry and 
Hatchery Production in California (Sacramento: 1953), p. 7. (The difference in 
mortality losses between California and, for example, Texas amounted to a dif- 


ferential in production costs of as least 1.0 cent per pound live weight in the 
years 196-1950. This margin no longer obtains, ) 
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prevent their adopting still more advantageous techniques that may be developed 
subsequently. Whichever view predominates, an economic evaluation of the 
changes now under way and their effects on over-all costs will aid in planning 
for the future. This study sets out relationships and develops information de- 
signed to help the industry in answering such questions. 
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Plants and Procedures 


Three stages stand out in the development of commercial poultry process- 
ing methods: semiscald New York dressing with evisceration in the retail store, 
semiscald dressing with evisceration in the same plant, and subscald dressing 
with evisceration in the same plant. 

Many phases of these alternative procedures are interdependent. Particu- 
lar decisions at one stage may limit subsequent freedom of choice in technique. 
likewise, adoption of a final form for presentation to the consumer may render 
certain earlier procedures obligatory under the current conditions of techno- 


logical and marketing practice. 


Alternative Procedures 

The different steps in these alternative processing sequences are set out 
in Figure 1. In all cases, the live birds are moved from the farm to the proc- 
essing point by motor truck equipped with a detachable body made up of wooden 
coops in tiers, At the processing plant they are conveyed directly from the 
truck to the killing point and thence to a scalding tank. Most of the feathers 
are removed by contact with mechanical pickers of the revolving rubber finger 
type and the remainder by hand. 

Under the older New York system, eVisceration is delayed until the bird 
has been purchased by the ultimate consumer. The dressed carcass, complete 
with head, feet, and entrails, is hung on racks. These are wheeled into 3° F. 
refrigeration compartments to cool overnight, then, moved out to the packers. 

An integral part of the plant, this cooling room is located between dressing 
and packing areas with a space on one side for the return passage of the racks. 
Packing is limited to wrapping the head in paper and placing the carcasses in 
wooden boxes with wax paper linings. Most New York dressed poultry is marketed 
fresh, Freezing might be resorted to ultimately as an alternative to spoilage. 
Customarily, evisceration is carried out as a consumer service by the retailer, 
Subsealding is not used on birds distributed New York dressed style since they 
cannot be protected from contact with the air, Clothing the carcass with a 
plastic cover is impracticable when head and feet remain attached. 

Under both the other systems, evisceration is completed in the processing 
plant. Head, feet, and viscera are removed on the line. The carcass is trimmed, 
washed, and immersed in ice slush to cools When the body heat has been removed, 
the carcass is allowed to drain, Edible viscera are cleaned and replaced in the 
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FIGURE 1 


Alternative Turkey Processing Procedures 
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body cavity. The whole carcass is then sealed in a plastic film covering, 
packed in a box or carton, and moved away either for immediate sale or freez- 
ing. 

The critical difference between the semiscald and subscald evisceration 
plants lies in the picking labor requirements, Semiscald plants require 4 
large hand-picking crew and additional pinners together with a longer conveyor 
line with more space to accommodate the pickers. Some also use hand-operated 
drum pickers. 

In evisceration and packaging, the same practices are pursued in both 
types of plants. Deterioration of the appearance of the product through de- 
hydration presents less serious problems in semiscald operations. However, 
ice slush chilling is employed as much, perhaps, to avoid the shrinkage loss 
associated with dry cooling as to effect the necessary reduction in the tem- 
perature of the carcass. All such plants clothe the eviscerated turkey in a 
plastic bag. 

Final packing in boxes or cartonsis necessary to facilitate transportation 
and protect the plastic skin, Wooden boxes are durable, yet, permit rapid heat 
transfer between the slats. Cartons are less expensive but tend to insulate 
the bird against freezer penetration when strong enough to withstand fork-lift 
stacking. The desire for rapid freezing following use of the subscald has led 
some processors to devise methods of freezing the product before the final box- 


ing. 


Plants Participating in the Study 
Detailed plant descriptions, physical inputs and outputs and cost data 


were obtained for 20 actual plants. All three of the major processing methods 
were represented. Some had changed recently from one to another and could fur- 
nish comparative data for a given set of circumstances, Full coverage of their 
operations was achieved in 16 plants. A preliminary survey guided the selection 
of a group representative of the various size categories in current operation. 
It is estimated that the plants participating in the study handled over hO per 
cent of the 1953 California turkey crop. 

Certain broad relationships may be established by plotting these plants 
according to their number of workers, floor space, and outpute In Figures 2 
and 3, these plants have been distributed according to the dressing and evis- 
cerating room space provided for their respective output capacities rated in 


turkeys per hour. Dressing floor space requirements are influenced primarily 
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FIGURE 2 


Dressing Floor Space in Relation to Output of Turkeys: 
California Plants Studied 
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by the conveyor system employed. The plants fall into three broad groups: 
those with no automatic conveyor, those with one automatic conveyor line, and 
these with two. Up to a capacity of possibly 100 birds per hour, one range 

of space is required. Plants operating above this level all used an automatic 
conveyor. In this case, much the same amount of space is needed whether the 
plant handles 200 or 600 turkeys per hour. The plant using 8,000 square feet 
for an output of 700 birds was laid out on an exceptionally generous basis. 

The two plants handling over 1,000 birds per hour employed two conveyor lines 
and occupied approximately twice as much floor space as single conveyor plants. 
These relationships suggest that dressing floor space requirements increase in 
steps, the first at an output of 200 turkeys per hour when one conveyor becomes 
economical, the second at some level around 1,200 per hour when another con- 
veyor is installed. 

If the several groups of plants can be viewed in an over-all perspective 
as homogeneous in function, then, there is a suggestion that the average rela- 
tionship between floor space and output would follow a curved line. The posi- 
tion of the two largest plants on Figure 2 is evidence of a tendency for in- 
creases in output capacity to be associated with economies in space requirements 
per unit quantity handled. 

By contrast, the relationship of evisceration floor space requirements to 
output conforms fairly closely to a straight-line path and shows little sign 
of substantial economy with increases in scale.2/ 

Study of plants designed originally for New York dressing operations, to 
which evisceration facilities had been added, indicates that the areas allo- 
cated to cooling, boxing, and loading were practically equivalent to the area 
of an evisceration room of comparable capacity. Space for chilling tanks could 
be found in picking and cooling areas no longer used, Thus, the total floor 
space required for New York dressing may be regarded as equivalent to that 


needed for subscald evisceration without freezing. 


a/ The average relationship between the eviscerating floor space and the 
output of turkeys per hour for the plants shovm in Figure 3 is Y = 44.771 + 
6.2617 X, where Y = floor space in square feet and X = output of turkeys per 
hour. The standard error of estimate S y is 19.2089. This indicates that 
approximately two thirds of a large number of observations could be expected 
to lie within such a range of the regression line based on the above equation. 
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In Figure ) subscald and semiscald plants furnishing comparable data have 
been plotted according to the number of workers required to maintain their 
dressing operations at normal capacity. Regression lines drawn through each 
group indicate the average relationship between labor requirements and dressing 
capacity for each tedbetaue. 2! The semiscald plants with large picking and fin- 
ishing crews increased their dressing staffs approximately in proportion with 
the number of turkeys handled per hour. Little economy with increasing output 
is evident in this method of dressing, The scatter of points across the figure 
is evidence of a fairly wide range in the number of workers used to dress a 
given volume of turkeys in different plants. 

By contrast, the subscald plants achieved marked labor economies. Those 
operating at rates of 550-750 turkeys per hour employ approximately 20 workers 
each on dressing, whereas semiscald plants half this size need more than twice 
as many. Furthermore, some economies of scale are apparent with this method, 
The tendency, evident in two distinct groups of large and very small farm plants, 
is for an increase in output to require a much less than proportional increase 
in the amount of labor. The range in labor/output relationships between the 
participating plants is relatively narrow both among the farm and the large com- 
mercial enterprises, A realistic appraisal of the relationship suggests a step 
function rising at the point where each additional conveyor line is introduced. 

Figure 5 shows similar labor/capacity relationships in ten different evis- 
cerating plants arranged on a comparable basis. little distinction can be made 
between subscald and semiscald plants in their evisceration procedures. Accord- 
ing to the plants plotted in Figure 5, no significant difference in evisceration 
labor requirements can be attributed to the type of scald undergone at the dress- 
ing stage. The lines indicating the average relationship between labor require- 
ments and output of turkeys in the subscald and semiscald plants, respectively, 


VY The regression lines of labor requirements on output of turkeys in Figures 
lh and 5 were fitted mathematically. The equations are as follows: 


Figure h: Subscald dressings Y = 0.03276 X - 1.181, yy = 2.2916 
Semiscald dressing: Y = 0.11556 X + 1.26h5 yy = 5.8179 

Figure 5: Subscald evisceration: Y = 0.12376 X + 8.8228, yy = 4.1054 
Semiscald evisceration: Y = 0.1031 X + 11.6882, %¥ = 6.1175 


where Y = number of workers employed (see subsection Labor, p. for detailed 
specifications ) 


X = output of turkeys per hour and 


oxy = standard error of estimate. 
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are almost identical. The positive labor requirement intercept at zero output 


of turkeys is an indicator of economies with increasing output. 


Standardized Plants 

The actual plants studied all differed from each other in some respects, 
Detailed analyses were made in each case as a preliminary to the general study. 
By agreement with the processors concerned, details of individual enterprises 
were withheld from publication. Furthermore, scrupulous attention to the idio- 
syncrasies of particular plants might distract attention from issues of more 
general interest. 

An alternative approach, that of over-all averaging, might tend to cover 
up critical aspects of the impact of subscald processing on plants of different 
types. The range of plants and equipment in current use may have an important 
bearing on the applicability of given techniques. In order to make the most 
use of the available data, the economic implications of the subscald technique 
will be analyzed in terms of four modal plants exhibiting broad characteristics 
fundamental to those observed in current operation. These plants are set up on 
an increasing scale. Their operating characteristics are based primarily on the 
averaging of input-output data derived from those plants among the 16 analyzed 
which approximated to each technical nite 

Since the standardized plants purport to represent a reasonable level of 
efficiency in the light of current techniques, two types of adjustments were 
considered before the estimate for the standard plant was accepted. First, 
physical combinations of plant, equipment, labor, and other necessary supplies 
were checked against manufacturers' and other published specifications on a 
scale basis. Significant discrepancies were investigated before the data were 
embodied in the appropriate standardized plant. Second, evident weaknesses in 
some participating plants were corrected in the light of superior performance 
in others employing the same system under comparable conditions. The quality 
of the work was also taken into account. In some cases, lower than average 
factor inputs at one stage required compensatory additional work at another. 
Inevitably, such modifications reflect an element of judgment on the part of 


1/ cf. E. L, Baum, J. E, Faris, and H, C, Walkup who set up five synthetic 
models on the basis of four observational plants. Economies of Scale in the 


eee of Fryer Processing Plants with Special Reference to Washington 
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the author and the plant managers, whose statements served as a guide. However’, 
the over-all labor/output or equipment/output ratios applied to the synthetic 
plants do not exceed those attained in some of the actual plants. 

The scale of operation is expressed in terms of turkeys processed per hour. 
Mechanical conveyor systems and the associated equipment are set up to run at 
a specific rate. Picking and eviscerating crews work at a place determined, 
exclusive of interruptions and breakdowns, by the operating rate of the machin- 
ery. Customarily, processors try to organize a normal crew appropriate to a 
predetermined conveyor speed and adjust the over-all output of the plant by 
varying the number of hours worked. 

Hourly rates of 60, 300, 600, and 1,200 turkeys, respectively, have been 
selected as modal operating rates for turkey plants in California. These rates 
are representative of the wide range covered by the 16 plants furnishing data 
for this report. They are not averages but are representative of plant capaci- 
ties in the industry as a whole, 

All rates of operation expressed in terms of birds per time unit are af- 
fected by the size of the bird, Fewer toms weighing 30 pounds can be handled 
in an hour than hens weighing 16 pounds. It will be understood, therefore, 
that all rates of turkeys processed per hour are average rates for adult Broad 
Breasted Bronze toms and hens. 

Furthermore, it will be assumed that the normal output of a plant working 
on a nominal eight-hour-day basis is that of seven hours! capacity operation. 
This estimate is founded on observation in actual plants, The legal requirement 
that female workers receive a 15-minute break in the middle of each four-hour 
shift absorbs 30 minutes per day. Plant supervisors confirmed that additional 
delays from discontinuities in feeding the conveyor, inspection requirements, 


1/ The speed of the conveyor is fixed only in the short run, Variable drive 
equipment permits adaptation of the conveyor rate to the type of product handled, 
for example, large toms and small hens. However, scalding and chilling facili- 
ties must be kept to line with the conveyor and act as 4 deterrent to departure 
from certain established rates per product unit. 


2/ Small turkeys were not given detailed attention in this project since they 
were handled by a limited number of plants. 


3/ Overtime and additional shifts have been customary during the rush weeks 
preceding the main holiday markets. The number of hours worked is diminishing 
as greater use of freezing extends the storage life of the product. 
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and various mechanical and human breakdowns amount to a further half hour ap- 
proximately. The minimization of losses from such causes depends on close con- 
trol over hauling arrangements, plant maintenance, and personnel problems. In 
plants with long conveyor systems, precise labor planning is necessary to avoid 
even greater time losses. Workers must arrive and leave on a schedule staggered 
according to their position along the line. No birds can be left on the line un- 
finished overnight. However, an attempt to establish a system whereby employees 
were paid only for the time that birds were passing their station on the line 


brought serious administrative difficulties. 


Technical Requirements 
All the plants must meet certain major technical requirements in the proc- 


essing of turkeys, but the method used may differ according to the type and scale 
of operation. 

1. Assembly. The live turkeys must be conveyed from farm to processing 
plant at a rate and times appropriate to the smooth and continuous 
operation of the plant. Except where the processor also handles 
chickens and thus utilizes vehicles on a year-round basis, the cus- 
tomary practice is to employ outside truckers. The detachable 
tiered coop bodies are owmed by the processor and fitted to hired 
vehicles when the turkey season begins. The number required is 
governed by plant capacity and the time taken in loading, unload- 
ing, and traveling between farm and plant. 

2, Transfer. The birds are taken from the truck and either carried 
to the killing point by hand or attached to an automatic conveyor, 
Plants are constructed on a concrete base approached at truck- 
loading height to facilitate the handling of live birds, ice and 
supplies, and the ultimate packaged product. An loading bay per- 
mits free access to both sides of the vehicle. Shelter is also 
provided against inclement weather. 

3. Rate of killing. This is a critical factor in the operation of 
the whole plant. Adult Broad Breasted Bronze turkeys were killed 
by hand in all plants. The automatic killing machinery is best 
suited to smaller birds. 

Sufficient time must elapse between killing and scalding for 
proper bleeding. Immersion in water at 10° F. congeals blood 
not drained away at that stage. 
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Steam. A supply of steam is needed to maintain the scalding tank 
at a constant temperature, to clean and sterilize equipment, and, 
under some climatic conditions, to heat the building to comfort- 
able working temperatures, Eviscerating plants require additional 
steam to shrink the plastic wrap and sterilize equipment. 

All plants beyond the farm size draw steam from a central 
boiler fired by natural gas. In the farm-size plants, scalding 
and shrinking tanks are fitted with individual gas or electric 


heaters. 


Evisceration. Evisceration may be coordinated with dressing op- 


erations in plants with adequate space, equipment, and labor. 
High standards of cleanliness are demanded since inner surfaces 
of the carcass are exposed to repeated handling and contact with 
different pieces of equipment. The structural and sanitary 
standards required for approval under the U. S. Department of 
Agriculture inspection rules are notably higher than those cus- 
tomary in dressing plants. A separate eviscerating room is 
necessary. Its ceiling and walls must have an impermeable 
washable finish. 
Chilling. Chilling of the carcass is effected by immersion in 
ice slush. Reduction of the internal body temperature from over 
90° F, to approximately 0° F, is desirable for quality main- 
tenance. The duration of the chilling period ranges from two 
to four hours according to the size of the bird, proportion of 
ice to meat, and uniformity of contact with the slush. Air 
agitation of the slush promotes a more rapid heat transfer. By 
filling and emptying a succession of tanks, the chilling proc- 
ess can be adapted to a production-line procedure, provided 
there is some holdover for the morning. Adequate supplies of 
crushed ice and water are required since sanitary precautions 
postulate contact with one lot of birds only. On removal from 
the tanks, birds must be allowed to drain, otherwise surplus 
water may accumulate as a bloody pool inside the wrapper. 
Theoretically, the most efficient use of chilling water 
would insure that, on completion of contact with the birds, the 
temperature of the water had risen to that of the birds on first 
entering the water thus mosximining ite cooling effect. Heat 
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exchange would take place in a tube or trough. Water and birds 
would travel from opposite directions in accordance with the 
continuous cooling principle and to insure maximum agitation 
and contact. 

The coldest water would thus meet birds already partially 
chilled, the warmest, those with a high initial temperature. 
In this way, the heat reduction potential of the cooling medium 
is fully exploited. Methods of adapting continuous water cool- 
ing to the sanitary and economic requirements of poultry plants 
are under eondiiasehinn,.~ In view of its relative inefficiency 
in terms both of physical engineering and labor use criteria, 
the present method of batch chilling should be regarded as a 
temporary expedient. 

7. Packaging. Enclosure of eviscerated turkeys in plastic bags is 
now customary as a protection against contamination and an aid 
in retail display. Trade names and other information may be 
printed on the bag. Withdrawal of the air by means of a vacuum 
pump and steam shrinking of the plastic to fit tightly to the 
contours of the product further enhance its appearance and 
shelf life. Both subscalded and semiscalded eviscerated birds 
are so treated. 

8. Freezing. The bulk of the eviscerated turkey handled in Cali- 
fornia is now frozen, Preferred conditions are 0° F. for the 
initial quick freeze and 10°-0° F, in the holding room, In 
most parts of the state, custom freezers are available wherein 
the product may be quick frozen, stored, and loaded out at the 
processor's order, Alternatively, processors interested in re- 
tail sales or close control over the detailed use of the freezer 
may install the necessary equipment and insulated space at their 


own plant. 


Plant Layouts 

The standardized plans that follow are not copied from any specific exist- 
ing plants but represent manufacturers' proposed layouts as reflected in Cali- 
fornia practice. These designs have been formulated to allow for prospective 


1/ For example, designs proposed by G. F. Stewart, Department of Poultry 
Husbandry, University of California, Davis, and C, K. Swanson, Inc., Modesto, 
California. 
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changes in procedure. They conform to the general principles of plant produc- 
tion flow advocated by construction engineers and poultry processing machinery 
manufacturers. 

The plants are designed primarily for subscald picking, evisceration, and 
packaging. In each case, the facilities are compared with those needed for semi- 
scald evisceration and New York dressing on the same scale. Allowance is made 
for offices, washroom facilities, and storage rooms. It is presumed that each 
day's output is moved immediately to a commercial freezer. The design, however, 
allows for the construction of convenient quick-freeze and holding rooms if it 
should be considered desirable. 

The processing equipment used in each plant has been selected to make maxi- 
mum use of the designs cataloged by the leading manufacturers, consistent with 
contemporary practice. ‘The techniques do not purport to be the most advanced 
in use, but practice has shown them to be reasonably sound. 

Plant A, rated at 60 birds per hour, is designed to meet the requirements of 
the grower-processor. Its prime purpose is to prepare the owners! own flock for 
retail customers. Total output for the year would range from 5,000-15,000 tur- 
keys concentrated mainly in the weeks preceding Thanksgiving and Christmas. Such 
plants are usually located in converted farm buildings. Natural differences in 
ground level or cuttings may be used to facilitate truck loading and unloading. 
Characteristics would be a relatively low investment in buildings and equipment, 
high labor use, intense activity for short seasonal periods, and personal super- 
vision of all operations by a working manager, usually the owner. 

The plant design provides for a continuous flow of product between work sta- 
tions each situated within arm's reach of the next since there is no automatic 
conveyor, Birds are hung on shackles for killing and pushed around on the shackle 
to the scalding tank and picking drum. This drum is set in the wall of the build- 
ing so that the wet feathers are thrown outside. Birds then proceed to washing 
tank, pinning table, evisceration, and ice chilling. Finally, they are hung on 
racks to drain, Provision is made for plastic wrap packaging, weighing, and box- 
ing. A central passageway is kept open to facilitate the movement of giblets, 


ice, and general personnel. There is also space to maneuver a hand truck, The 


/ Blood, feathers, and other waste are washed away by water or removed in bins 
and trucks. Some plants have experimented with mechanical refuse disposal sys- 
tems. In many cases, disposal costs were covered by sales for fertilizer and like 
uses. In one plant, certain wing feathers were collected for use in the manufac- 
ture of arrows. 
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packaged product is ready for loading out or transfer to a freezer located at 
the end of the present buildinge A small office is situated in a convenient 
position to control the final stages and handle retail sales. The dimensions 
of the standardized plant are slightly larger than those of the most efficient 
actual plants of this type since the operators of these plants complained of 
congestion. 

Semiscald processing in plant A would require additional space for a sup- 
plementary picking crew, An extension 12' x 10' might be needed to accommodate 
eight women pickers drawing birds from the main washing tank. 

Operation of plant A solely as a New York dressing enterprise would elimi- 
nate the need for eviscerating equipment, ice chilling, and individual packaging. 
This space would be given over to a semiscald finishing crew and a 3° F. cool 
room. In practice, a low level of sanitary requirements have enabled many farm- 
ers to carry out seasonal New York dressing operations in buildings normally 
used for other purposes. 

Plant B (300 per hour) represents an adaptation of the smaller semiscald 
conveyor plants to the subscald method. It incorporates a series of mechanical 
pickers, washers, etc., past which the birds are carried on shackles suspended 
from a moving chain. Workers are stationed at intervals along the conveyor line 
to supplement the automatic equipment and to complete the process of dressing, 
eviscerating, chilling, packaging, and dispatching the product to storerooms or 
freezer. 

The various pieces of equipment are arranged to take up the minimum amount 
of space consistent with accessibility to the disposal dock for adjustment and 
the removal of feathers, A bleeding period of three minutes between killing and 
scalding presupposes a distance of 25 feet between these stages on this conveyor. 
The second conveyor enters the dressing room to pick up dressed birds and carries 
them into the evisceration room through a gap in the wall. 

location of the chilling tanks in a central position minimizes the distance 
the tanks are moved in filling, emptying, and stocking with ice. ‘In the plants 
most completely adapted to slush chilling, ice is distributed by overhead augers 
and chutes. Birds from the chilling tanks are hung on an extended conveyor which 
delivers them to the packaging table after allowing time for surplus water to 
drain off. The boxmaking or carton store is convenient for the terminal end of 
the packaging table. There is space to maneuver fork-lift trucks and pallets in 
transporting full boxes into either an attached or independent freezer. An ad- 
vantage of this general design is that direct access to boiler, feather, waste, 
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and supply rooms can be arranged by means of doors at the side of the build- 
ing, and contact between the food product and waste materials is thus minimized, 
Rail cars can be serviced from loading doors on the opposite side. 

The operation of Plant B on a semiscald basis would require additional 
space and conveyor equipment to accommodate extra picking and pinning lines, 
with a proportional increase in facilities for the larger staff, 

A New York dressing plant of B capacity would require the same dressing 
conveyor facilities as the semiscald eviscerating plant. Movable racks and a 
cool room replace the ice chilling and eviscerating equipment. The same boxmak- 
ing facilities are required, but New York dressed birds are boxed directly from 
the racks, generally without individual weighing and packaging. 

Plant C (600 per hour) differs little in character from B except that ad- 
ditional or larger pieces of similar equipment have been installed, and more 
labor has been applied to permit faster movement of the conveyor. Not all la- 
bor stations require double the staff used in B. Some operations may be broken 
down into more specialized tasks. More space is required to permit use of these 
additional machines and labor units and to store the increased reserves of pack— 
aging supplies. The layout is the same. 

Plant _}) (1,200 turkeys per hour) has two of the conveyor lines and equip- 
ment balances employed in C set up in parallel, Those plants observed operat 
ing at this rate per hour used this method. They incorporated no machinery de- 
signed specifically to accommodate such a high rate. However, one centrally 
situated ice crusher appeared to be ample for both lines in the absence of an 
overhead crushed-ice service. 

Power fork-lift machinery can be substituted for hand-lift trucks to a 
greater extent in a plant of this size where movement of the product from both 
lines can be handled as one unit task; otherwise, C and D do not differ in 
level of intensity in the application of machinery to the main function of 
processing the live turkey. A and B employed less machinery because their 
turnover did not warrant the additional investment, building space, and labor 
associated with greater intensification, Plant D has gone no further than C, 
either because the current level of design has nothing advantageous to offer 
or because the management wishes to retain flexibility. Plant D can be op- 
erated efficiently with half its capacity labor crew. Plant B and C require 
the presence of practically a full crew if they are to operate at all. 
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Cost Estimates 


Detailed cost estimates are presented for subscald and semiscald eviscera~ 
tion in each of the standardized turkey plants. The major cost elements are 
treated separately. The incidence of each item upon the different sized plants 
is discussed first in terms of physical units, secondly, in money values. Con- 
struction, equipment, and supply factor prices are estimated on a uniform basis 
in order to eliminate bias from historical influences and business associations 
particular to the actual enterprises studied. However, where supply prices re- 
flect consistently the scale of the purchaser, the cost estimates for the stand- 
ardized plants have been formulated accordingly. 

The various cost elements in processing turkeys range between those directly 
related to the volume of product handled and those incurred whether the plant is 
in operation or not. The total of fixed costs is not affected by the amount of 
work performed, The burden of fixed costs per unit of product diminishes as the 
total amount of product handled increases. Variable costs are incurred only 
when the plant is in operation, They may be governed primarily by the amount of 


product handled or by the time period of operation. 


Fixed Costs 

The chief factors determining the level of fixed costs include investment 
in plant and equipment, expenses incurred maintaining it in condition to operate 
when needed, and property taxes. Interest and depreciation allowances on the 
capital invested in the plant are a major consideration determining the level of 
expenditure on buildings and equipment a processor can afford. The income an- 
ticipated must be adequate to meet all charges, pay off the total investment at 
a rate at least equal to its decline in value, and give some return on the capi- 
tal. Insurance protects the owner of the investment against risks. local prop- 
erty taxes are incurred annually irrespective of the use made of the property 
concerned, 

Repairs and maintenance work must be carried out regularly if buildings and 
equipment are to serve their purpose efficiently and retain their value. In the 
sense that part at least of such expenditures may be postponed, repair costs are 
not truly fixed. However, sound managerial policies provide for regular main- 
tenance as a protection against more serious replacements. 

Certain administrative expenses may be regarded as fixed costs. Plant mana- 


gerial staff, office workers, and such other supervisory or maintenance workers 
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as are employed throughout the year whether or not the plant is in operation 
also become a fixed cost burden. The level of fixed administrative expenses 
is governed by the structure of the particular firm, the size and complexity 
of its work force, and its salary policy. 

Most fixed plant costs are assessed in terms of the total investment in 
land, buildings, and machinery, Arbitrary percentages are applied in accord- 
ance with local and industry practices, the rates acceptable to the income tax 
authorities, the amount of risk particular operators will shoulder, and their 
ease of access to investment funds. Since the reflection of circumstances spe- 
cific to certain firms would divert attention from the general cost interrela- 
tionships between techniques and scale, these costs will be assessed on a stand- 
ard basis for all plants. 

In practice, firms acquire their buildings under different circumstances, 
impute historical rather than market valuations, and make alterations and im- 
provements under different cost circumstances. Various materials and types of 
construction may be employed. Similarly, the equipment used in the plant may 
be acquired at different dates and from different manufacturers under varying 
cost circumstances, The influence of such extraneous factors will be excluded, 
All investments in land, building, and equipment items will be pricedon a stand- 
ard current replacement cost basis as of the 1953 season. Few processors, es- 
pecially of the farm or smaller commercial types, operate plants actually bear- 
ing investment costs on this level. Nevertheless, these relationships will be 
of interest as indicative of the probable outlay if they build new plants under 
contemporary conditions. 

tend, --The land requirements of a turkey processing plant include space for 
the current enterprise and possible expansion, Additional land is needed to 
permit unimpeded vehicular access to the various parts of the plant and provide 
adequate parking and outside storage areas. 

Sanitary and zoning ordinances generally preclude location in concentrated 
city areas or established residential districts. Convenience with respect to 
farm suppliers, labor resources, rail transport facilities, and cold storage 
and ice plants are the strategic considerations. Proximity to a market is rela- 
tively unimportant when the whole of the product is packed for long-distance 
transportation, whether sold locally or not. 

Currently, the largest firms are situated on the outskirts of medium-sized 
cities in the center of the producing area. Other commercial plants are found 
in the industrial areas of small cities in general agricultural areas, The 
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cost of the land on which the processing plant is situated is determined by the 
level of economic activity in the area and the availability of the necessary 
services, 

Table 3 shows the investment in land assumed for each plant. The land com- 
ponent of the fixed investment will be assessed interest and tax charges on the 
same basis as the building situated thereon. A comparable maintenance expense 
is also allowed. Drainage, fencing, paving, and sewerage will be assumed cov- 
ered by the replacement cost of the land and buildings and the standardized 
charges based on it. 


TABLE 3 


Investment in land for Turkey Processing Plants 


urkeys | 
Plant per hour Acres Dollars Location 
A 60 . 


Unirrigated farm land 









An agricultural center 
with transportation and 
refrigeration facilities 













Outskirts of a city 
with ample seasonal la- 
bor resources, trans- 

port and refrigeration 
facilities 









Buildings.--Two major factors govern the cost of poultry processing plant 


structures under contemporary conditions: conformity to U. S. Department of 
Agriculture sanitary inspection standards and the nature of the materials em- 
ployed. In practice these two factors are closely interrelated, Full adherence 
to the requirements of the sanitary code restricts the selection of materials 
used in construction, The general practice is to permit the continuance of op- 
erations in existing plants, even where conformity is not complete, but to re- 
quire that all newly constructed plants obtain approval, Obligatory local 
sanitary standards may be less exacting. 

In any event, the sanitary code is designed to protect the product from 
contamination during processing. Insofar as its ultimate quality and shelf life 
is enhanced by freedom from such contamination, the processor gains in market 
acceptance of his product, 


Af 


ons yd | pominivot ob ‘ek bedauiste ‘et dnsiq, gikeesosta ods -detsio’ no brisk ett to gaged - 
yrssasoen: add to ed hittishkisve: att eas ‘nots ‘Sd¥ HE hiv ee okmetons ‘to. love 
eBS0 TRI9e 

“#103 bash “geil asls ‘tess 0% bemueas ‘taal of toemdeerrt sit ewotle C-oldeT: 
ony, ita) asytéds xed baw desratnt *eerseds od [liv Ineutesval. hoekh ot} te. taoneg 
eetiogxs sousnade. Bm aldprsdaoo A’ ,optedd BotsuFre goibiind sit es eicsd.ense- 
<Vo0 bomsers ed [fhe sgsrewse mts “eBilivac epitolss- eegsutetd .bewolls osie af. 
bosthisbaste oft bus ayaihitd bre bael sht to t400 shomevslqer: edd -ye- Sete. 
»ti' mo boead segrsdo. 


€ Slaar 


agasil gnfangoord yoru? tol oiel mi Jctmreswnt 






Snel aret batsykrstal 















| tadmeo iswwdivotige aa 
i bas aoltistrocenaig,dt br 
aeitiftost noiisragiviey 


Yio s To sinibledsd 4 
~ai {sroeses Sigma tit iw 
meter yt .2oStwoasy 140 
nottetegtriet bas nod, 
weit iost’ 





ome 


i 





sata unteesoorg wehivea ‘26 de05 add Mieves stetost tobe onl-.<dgai 

 . Stomptagsd 1 ot Yd Larvotnes ‘Patoks thhoo -wretéehtedion cafes sorusgunte 
~ita alstvaten-ottto stutsa odt bas ebrsbiste noisosqati yredinse sussfusizgA 
sous Ysiliie ffpt  petdiertarst tigeelo ors eidteat ont oesde eoitessq- al .beyole 
‘alsfuadem to abiiteel se edd efstudéet eboo yes isa‘ enis to edrteMatinpet ont of 
ae te socauitttaoo ont there of a2 eottestq fsveneayg oqdT «notdouttanod nt pan 
“81 oF Sid satatames 40m at “hamidtoon svat note ,sinsid gniteixe nt bite Haze 
fssol wrodsghtdO “Lowercase Hietrto etheig Hotoussangs- yiwea Lie tans. ot icp 
" sgabtosite eebl od Ysa abiborese weed bane 

“wait Jonborey sit doetony od” hort Fest ‘8h Sboo ‘wiheante ‘SHY. .dtreve yas AT 
ot#h tists bas ‘e. as ip ‘axnarediy at as sted « *Hulfesossiqesntish noifeniirss sos 
sortisat ok ‘entay ‘novaavod Sa eth Shandsetio 











2 Bourn nobseS? a Bebnmeiing 02 
~WeEboto: eit To sortstyetos 











325 


Conformity with the federal inspection code requires that "ceilings and 
walls in rooms and compartments where exposed edible products are processed, 
handled or stored shall have tiled, enameled or other smooth surface imprevious 
to moisture, t2/ Firms operating in unsuitable buildings have lined the neces- 
sary parts with concrete to conform with this order if they desired the "U. S. 
inspected" stamp on their product. Since sanitary authorities envisage ultim- 
ately enforcing these regulations on all processors, the construction costs for 
the model plants will be assessed under the assumption that evisceration and 
packing areas conform to the regulations. 

Various materials have been used in the construction of plants now in op- 
eration as turkey processing units. Concrete, brick, corrugated metal, and 
wooden buildings are all in current use. At 1953 price levels for materials 
and labor, wooden structures show little cost advantage considering their lower 
durability, greater susceptibility to fire, and the unsuitability of their in- 
ner walls for rooms where edible products are exposed. 

Steel frame structures with aluminum sheet walls and roof cost much the same 
as wooden buildings. Sheet metal is not, however, acceptable as a sanitary sur- 
face in evisceration rooms because of the joints and seams, although New York 
dressing operations might be carried on in such a structure. Eviscerating and 
packaging areas would require an additional inner walling of smooth concrete and 
a full ceiling. One set of estimates for the construction of plants A, B, C, 
and D has been prepared on such a basis. 

A second series provides for a building constructed throughout of concrete 
or block walls about a steel frame. The roof is built un of asphalt and tar 
‘paper on a wide-span basis. A full ceiling is provided over the whole area, 

The eviscerating and packaging room walls are finished with an additional smooth 
washable plaster, 

Composite metal and concrete structures may also be envisaged since con- 
crete is more expensive and processors may be interested in obtaining the lowest 
cost structure acceptable to the sanitary authorities. The larger plants may 
have dressing and storage areas of metal and evisceration and packaging areas 
of concrete with plaster ceilings. The nature of plant A is not conducive to 


economical division into two independent structures. 


l/ U. S. Production and Marketing Administration, Regulations Governing the 
Grading and Inspection of Poultry and Edible Products Thereof and United States 


Classes, Standards, and Grades with Respect Thereto (Washington, Govt. Print. 
Ot Ieril 18, 1oe0)- pe TL (Sand Cone 66 Stat +» April 16, 1952), pe. lle and Cong., 60 Stat. 1087, Pub. Law 135.) 
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Observation of new plants constructed specifically for poultry processing 
indicates that 12 feet is a practical height for walls and ceilings throughout 
the building. Adequate head room facilitates ventilation and the installation 
of overhead conveyor lines. | 

All plants are constructed on a concrete base sloped to give adequate 
drainage and fitted with covered gutters and outside drains. In plants B, C, 
and D the base is so related to the surrounding terrain that trucks and rail 
cars may approach at convenient loading height for the main working floor, All 
buildings are of the single-floor type. 

These plants are equipped with the detailed electrical and water lines and 
plumbing facilities necessary to serve the equipment installed, Office, toilet, 
and accessory service accommodation is furnished on the same basis. 

The designs for New York dressing provide for ice chilling but not refrig- 
eration. If freezing facilities are installed, the insulated areas and machin- 
ery must be housed in an additional structure. | 

The total cost of constructing the model plants under the various condi- 
tions specified is computed according to estimating methods recommended by two 
firms of commercial contractors and checked by an independent engineer. Ta- 
ble ) summarizes these estimates. 

Under most circumstances, the combination building of metal and concrete 
would incur the minimum capital investment (and annual fixed cost. See Table 
7 et seg.). This type will be adapted as a basis for the estimation of annual 
fixed building costs. Firms about to invest in a new plant for poultry proc- 
essing purposes might, however, prefer a wholly concrete or brick structure for 
resale or prestige reasons. 

Semiscald evisceration plants cost more than subscald plants of the same 
capacity because of the additional picking space required. The difference in 
construction costs between a New York dressing plant and a subscald eviscera- 
tion plant ranges from some 15-35 per cent. The commercial evisceration sizes, 
metal with concrete linings, cost 15 per cent more than comparable metal New 
York dressing plants. The farm (metal and concrete) and commercial (concrete) 
sizes cost 30-35 per cent more. Inside walls and ceilings account for most of 
the additional expenditure. 


i/ W. W. Halverstall, Hub City Erection Co,, Sacramento; H. R. Priestadt, Jr., 
Reynolds Metal Co., San Francisco; and L, L, Sammet, Depsrtment of Agricultural 
Economics, University of Celifornia, Berkeley. For details, see Appendix Table 
I. 


ad 


aiieessord wiggwen sel YttRalifgare, badkowstengo. atcsic weg, bo, aphiswrsedd 
tuodanowst gyatiter hot gifeq wet Siyred fasitosng 5 ob tog GE dadt estes boat 
roftsilavan’ od¥ Sys mofsalitna aodtetif pra® moot bee! crsupebA uprthited aft 
azenil seyounon Seetiste ‘to 

Sisupeba oylg o¢ bheqale seed sferecus & mc botouttence ota adnefa £14 
2 << etneaia nl ,enteth abfagua bas grating beroves ajiw pegeé2 bas esenrsrh 
List Sag eonsd ded? alerio? snibivesice, odé of bafefex oa 2k ses edt CO bad 
ifA ,toofl gekttow nism oft tot dfigied gnthsel dmsinevnes ds dosotces gam aus 
-9qus tooli-efgnta ect lo ote egmibiind 

bas esnifl retew bia Lsointpefe boltateb odd itv beagiuinps sxe atnsia osedtt 
etattot ,ootttO §,oslistent JIneitispe ort aviee o¢ yraeeooon gett ifios? ankdaeiq 
=") eafead onae add no bedatmutt 22 nobtsbommonos sgtvree yioedooas bas 

“sities ton dud gaiiftio sok wl ebbreagq antecerh w1oY wali tol angtesh ont 
~nitost Das essis botelpeng og .felfedent ars asttifbosl siiesott M1 ametteys 
sotutouwte Laneigibbs ae at heaped eq Jeum wig 

~Ehnoy avoiiav odd ssbrr etasla Cofom edt Snitortisnos le tran fagtod exif 
ows Yd Debtomiooos ehodten anifsnttes ot gaifisoos hedoamos ef haktioeya aaeit 
-£T b restiiene Sasbroqobas as yd Seidsedo bis efodastdaeos fsisrennco to satkt 
seotamites saant costragera  ofd 

otstones bas [stam “lo gatbhl ind moisenidmoo edt ,zesusdemyoria jaom sebal 
elds? ss@ .teco bsxit Levnie bes) teoniteayat Lattorso guminte ody iseak alrow 
fetane lo noitgnises ait rot efé8d s as batesbs od Iliw seve eat r( «pag te F 
~oo%G yativeg sot toslq won s ni teovnk ot $uods aielt ,eig05 gatbliod bax tt 
tot otstoutie sisitd to stotonco yifedw s tsteaa , eyewor diggin assoqieq gates 
eamoenset ogizestg to slseor 

omse sdt Yo etneiq hisoedve nedd otom dnd etnala nobteiecetve blesalasé 
Nk SomotSTI Fb ef! bortwpsy sesqecunidets ismotithhe sit Yo seusoad viosgso 
+sronaive olsoedta s brs gaslq yafeaetb diel weli s soswied edeoo nektogiteiion 
,a9sie moidereoetve [stormy off ,tteo req 26-82 sme movt vonter trely nobt 
wi Letom oldsisoms asdt stom trop req BE gaoo eeagatatl sfotonoo déiw Letom 
(stetonos) [siotemmo bas (edetonoo bare Latem) must sa? .athefc gategetb oaoY 
“to Sanm got dnyoges arutiges fas sliew shtent .otom den ‘tag BE-OF gags costa 
eomsifecies Lereifthde ert 


ete a ea a i i ea 


wih ythefeoit) Ht wi goctemerose , cD athtoen® ytil dill gfistoravist <9 TAL 
“ [ ondtbebaga to mene Semmes ot ot ets donetenent ne2 exon £ fagoul ehloavast 
siust XEbtreqgh Seg yi tiated “$04 shoal syzest reo 39 te ehersv ia pecrimonoad 
ot 








3h. 


TABLE 4 


Estimated Construction Costs for Turkey Processing Plants, 1953 


Metal sheet , Combination 
lined as metal and 
necessa Concrete concrete 


Subscald 
evisceration 


8,200 10,500 am 
48,100 52,900 47,200 
73,900 17,900 70,900 

136, 300 136,400 127,400 


Semiscald 

evisceration 
A 8,800 11,400 oe 
B 55 ,600 61,000 54,700 
C 83,900 88, 400 80 , 900 

D 154,600 155,000 145 , 700 


New York 
dressing 
5,900 7,700 
41,400 4.0 , 300 
64, 300 60,100 
119,500 106 ,500 
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Table 5 compares the cost of quarters constructed under various conditions 
of scale and building material in terms of processing capacity. On this basis 
the farm structure is more economical than the smallest commercial plant, But 
the larger commercial plants profit by each increase in size. Costs of wall 
construction per square foot of floor space decline as the floor area increases. 
However, the effect of this relationship is modified by greater expenditure on 
roofing, interior walls, and services. 

Equipment,--Each of the standardized plants was furnished with an appropri- 
ate balance of equipment for the size and technique concerned. Selection was 
guided by 1953 practice in the California plants studied. To this extent the 
equipment relationships may reflect a tendency for firms to continue using in- 
stalled machinery after other changes have reduced its significance, However, 
an overgenerous allowance for automatic machinery may cover incidental accessor- 
ies not distinguished in plant inventories but vital to smooth operation, 

Equipment prices are based on information supplied by sanotacturers,2/ All 
include freight charges to central California, sales tax, and an allowance for 
installation. Where several models of a piece of equipment are available, the 
lowest priced of those observed in satisfactory operation has been selected, 

Table 6 summarizes the estimated replacement cost of the equipment in turkey 
processing plants of increasing scale, The equipment cost of Plant A is low 
largely because it operates without the automatic conveyor system. Equipment is 
manufactured specifically for such conditions, Equipment costs disproportion- 
ate to capacity, as between plants B and C, are the result of technical indivisa- 
bility. Most pieces of equipment are made only in a limited number of sizes. The 
smallest design may still be larger than is necessary for the smaller plants, 
Furthermore, machines designed to operate on a small scale may cost almost as much 
to construct and install as the largest model of the same type. Alternatively, 


i/ For example, processors employ automatic flame singers to remove body 
hairs, After subscald picking, which leaves the carcass moist and sticky, the 
singeing procedure has doubtful value. 


2/ Barker Poultry Equipment Co., Modesto; Gordon Johnson Equipment Co., Kansas 
City; Dewey and Almy Chemical Co., San Leandro; Pickwick Sales Co., Monterey Park; 
Toledo Scale Co., Sacramento; Cleaver Brooks Boiler Co., San Francisco; Yale and 
Towne Manufacturing Co., San Francisco; Lewis Shepard Co., San Francisco; and 
Acme Metal Products Co., San Francisco. 


3/ Some farm processors are able to cut their investment costs substantially 
by substituting homemade tables, machinery, etc., for the manufacturers! product, 
Thus, the domestic vacuum cleaner, rubber bands, and hand dipping in a tank heated 
by a conventional gas jet may be used instead of the small "Cry-o-vac" packaging 
model, 
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TABLE 5 


Estimated Construction Costs for Turkey Processing Plants in 
Relation to Hourly Capacity, 1953 


Building cost per hourly unit capacit, 





Floor space Metal sheet Combination 
Hourly per hourly lined as metal and 
Plant capacit unit capacit necessary Concrete concrete 


cures 7 sgere tees | oer 





Subscald 

evisceration 
A 60 20.8 
B 300 24.0 
g 600 18.7 
D 1,200 165 

Semiscald 

evisceration 
A 60 22.8 
B 300 28.0 
C 600 21.3 
D 1,200 20.0 

New York 

dressing 
A 60 20.8 
B 300 2k .0 
o 600 18.7 
D 1,200 Lie 
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TABLE 6 


Estimated Investment in Equipment for Turkey Processing Plants, 1953 


Truck coop bodies®/ 
Conveyorb 

Scalder 

Pickers 

Washers, singer 
Evisceration tables, troughs 
Gizzard peeler, mi] puller 
Ice tanks, crusher 

Racks 

Packaging tables 

Packaging machinery/ 
Weighing and adding machines 
Fork-lift trucks, palletsé& 
Bins, trucks, tools, etc. 


Boiler 
Total 


Subscald 
eviscera- 


Semiscald 
eviscera- 


tion 


AE ROL. OT CNN: ER gina, 


Subscald | Semiscald 
eviscera-| eviscera- 
tion tion 


Subscald 
eviscera- 


tion 


Semiscald!Subscald /|Semiscald 
eviscera-|eviscera-| eviscera- 
tion tion tion 

dollars 


4.400 
11,465 
3,720 
8,250 
3,726 
9,0h0 


73,376 


141,252 | 142,812 





a/ Assuming that a three-tiered coop body approximately 20' x 8' holds 500 average adult turkeys, two loads are 


carried per day and a reserve is maintained for emergencies. 


b/ Single level open track is provided for dressing operations, the more expensive enclosed, and variable level 


conveyor, for eviscerating and packaging lines. 


period, assuming 20 inches between birds. 
c/ Chilling tanks are allocated on a basis of a four-hour chilling period and a tank capacity of 50 birds. 
a/ Including shaping machinery, plastic bag vacuum pump, clip fastener, shrinking equipment, and carton stapler. 


e/ Pallet stacking and movement is provided at the packaging stage in all the commercial plants. 


The packaging line is set up to allow a 20-minute draining 


Hand-operated 


fork trucks with a 3-inch lift are used in B, power-lift high stacking trucks are provided in C and D. 
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& firm may install a larger machine than is strictly necessary and work it at 
less than canacity. Divisible or partly divisible equipment, such as ice- 
chilling tanks and conveyor sections, may be adjusted quite closely to the re- 
quirements of the plant. 

There is little difference in total dressing and evisceration equipment 
costs between subscald and semiscald plants. 

Depreciation.-~The most serious consideration in the purchase of equipment 
for poultry processing plants is the effective rate of depreciation and the re- 
turns likely to accrue during its use life. Depreciation is determined as much 
by time and the rate of obsolescence as by the amount of use obtained. 

A soundly constructed, open-floor building can house various technical 
processes and has a number of alternative uses. Thus, its depreciation would 
reflect primarily the effect of time on the physical structure and its use life 
be comparable to that of the general class of such buildings. 

Specialized equipment, though able to perform the task for which it is de- 
signed over a longer period, may find its economic use life cut short abruptly 
by the advent of new models able to carry out the same work at less cost. An 
environment of rapid technical change has been characteristic of the poultry 
processing industry in recent years. Manufacturers of such equipment advise 
processors to expect only four years of economic life. The normal depreciation 
allowance for processing equipment approved by taxation authorities generally 
presumes a longer use life than is customary in the industry. The rates se- 
lected appear in Table 7. 

They are set high for equipment considered vulnerable to obsolescence in 
order to approach the position of actual processors. It is not intended, how- 
ever, that these rates should reflect the business risk of the owner, 

Interest.--Whether it take the form of rent, mortgage interest, or sacri- 
fice of earning capacity in other forms of investment, interest on the money 
locked up in land, plant, and equipment is properly an economic charge on the 
enterprise. The charge is determined by the going rate of return for invest- 
ments of equivalent risk. Here the buildings and equipment stand as security. 
An annual charge of 3 per cent on the original investment is equivalent to 5-6 


per cent on the undepreciated balance,2/ 


1/ Sammet, L. L., and I, F. Davis, Building and Equipment Costs, Apple and 
Pear Packing (Berkeley: University of California, College of Agriculture, Agri- 
cultural Experiment Station, December, 1952), p. 21, (Giannini Foundation Mimeo- 
graphed Report No. 1j1.) Processed. (The fifth report in a series on Efficiency 


in Fruit Marketing, ) 
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TABLE 7 


Depreciation Rates for Buildings and Equipment 
for Turkey Processing Plants 


ae ass Orn fF 
Item Economic use life (straight-line basis) 


‘ per cent 


Concrete and/or metal 
buildingsa/ 


Conveyors, troughs, 
tables, washers, 
boiler, fork-lift b/ 


trucks and pallets, 
weighing and adding 
equipment 


Specialized scalding, 
picking, eviscerating, 
and packaging machin- 
ery, icing equipment, 
racks, and truck coops 


a/ Sammet, L. L., and I, F. Davis, Building and Equipment Costs, Apple 
and Pear Packing (Berkeley: University of California, pore of 
Rericulture, Agricultural Experiment Station, December, 1952), 67p. 


(Giannini Foundation iMimeographed Report No. 141.) Processed. 
(The fifth report in a series on Efficiency in Fruit Marketing. ) 





b/ Yale and Towne Manufacturing Co., San Francisco, claims a use life 
of 15 years but advocates a depreciation rate of 10 per cent. 


Insurance.--The cost of insurance is estimated at 0.6 per cent of the new 
replacement value. This is a typical base insurance rate for concrete or metal 
buildings located outside a city. Increased charges on property beyond the pro- 
tection of city fire services are balanced against penalties for proximity to 
adjacent structures. Equipment incurs the same rate as the building in which 
it is housed. 

Taxes.--Turkey processors pay taxes under several headings. Income taxes 
are levied on profits or net income and cannot be considered a cost of process- 
ing. Taxes levied on employers as part of a social security or unemployment 
relief program properly amount to an increase in the cost of labor. Their in- 
cidence is based on the payroll. In this study, wage payments are adjusted to 


1/ loc. cit. 
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include such taxes, Real property taxes levied on the land, buildings, and 
equipment held for use in the business of processing are true fixed costs. 
Since these taxes are local in origin, the rate and effective basis of assess- 
ment may vary between comparable plants situated in different areas, A stand- 
ard rate, 1 per cent of the replacement value, is employed. 

Repairs. -~-Repairs and maintenance burdens are not fixed costs in essence, 
large expenditures may be incurred on occasion as a result of a particular break- 
age and nothing subsequently for some time. However, the discrete character of 
this type of expense item and the relatively short season of the turkey process- 
ing industry make it convenient to assess charges for repairs on an annual ba- 
sis. Heavy repair costs in any one year may generally be avoided by a policy 
of continuous attention. Repairs will be assessed at 2 per cent of the replace- 
ment value of concrete or metal buildings, 3 per cent for equipment. 

Tables 8 and 9 summarize the annual total fixed charges under the various 
headings. On land and buildings interest is the largest single item. The in- 
terest charge on the semiscald evisceration model D exceeds $4,000 per year. 
Total fixed land and builcing costs for subscald evisceration plants range from 
$750 for the smallest to $11,750 on the largest. 

Fixed charges on the working equipment of the plant are substantially 
higher, Sha:p depreciation allowances are the most influential factor, consti- 
tuting some two thirds of the fixed charge burden. Overhead costs on equipment 
in the subscald evisceration plants range between $1,188 on a farm scale and 
3L,546. Subscald and semiscald evisceration plants incur much the same equip- 
ment overheads; those of a New York dressing plant would be substantially less, 

United fixed costs may be approached realistically in terms of total out- 
put over the period for which the overheads are fixed, Table 10 indicates the 
effect of season length on the burden of plant and e uipment overheads carried 
by the model plants under the different hemor The total cost for the 
year is allocated to each day's output over theoretical seasons ranging from 
10-10 days of operation at capacity. The daily charge falls sharply initially 
with each extension of the season. Beyond }0 days the addition of more days has 
relatively less effect, but the absolute saving may, nevertheless, meke the dif- 
ference between profit and loss in a sharply competitive environment, 

Operators of processing plants are interested in the relationship between 
the number of days operated per season and the unit level of fixed plant over- 
heads under different techniques. Table 11 shows the estimated cost per turkey 


1/ Overtime work has the same effect on fixed costs as extending the season, 
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Subseald 
eviscera- 
tion 


Semiscald 
eviscera- 
tion 


TABLE 8 


Fixed Charges on Land and Buildings for Turkey Processing Plants, 1953 


Annual fixed charges 


Buildings Land, buildings 


8,200 8,275 
47,200 | 47,700 


70,900 72,650 
127,400 | 130,025 


8,875 
55,200 
85,350 

148, 325 
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TABLE 9 


Fixed Charges on Processing Equipment for Turkey Processing Plants, 1953 


Annual fixed charges 
Replace- | Deprecia- 
ment tion at |Interest | Taxes at/ Insurance | Repairs 
value of | 10-25 per} at 3.0 | 1.0 per jat 0.6 per] at 3.0 
equipment t 


Subscald 
eviscera- 
tion 
4,150 
50,020 
72,596 
141,252 


eviscera- 
tion 


50,670 
73,376 
142,812 
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TABLE 10 


Fixed Plant and Equipment Costs Per Day in Relation to 
Season Length for Turkey Processing Plants, 1953 


SSS tiiemi =m 
EE 5) ER TER OI. te RR sen eNO 
dollars annuall 


6,557.00 
17,645.00 
2). 202.00 




















Subscald evisceration 
Plant 
Equipment 

Total 














Days of operation 
10 









Semiscald evisceration 













Plant 5,008.00 7,712.00 13,415.00 
Equipment 12,747.00 18,095.00 35,451.00 
Total 17,755.00 25,807.00 48,830.00 
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TABLE 11 
Unit Fixed Plant and Equipment Costs in Relation to Season 
Length for Turkey Processing Plants, 1953 


Plant 
A a see 


Turkeys per hour 60 300 600 1,200 
Turkeys per day 420 2,100 4,200 8,400 


cents per turkey 


Subscald evisceration 
Days of operation 


Semiscald evisceration 
Days of operation 
10 
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of operating in four alternative plant sizes at eight different lengths of 
season. 

Figure 6 portrays the behavior of unit fixed subscald plant costs by con- 
tinuous curves. Plant A operates at the lowest fixed costs under all condi- 
tions but may be expected to incur substantially higher variable costs than 
the others. It is the plant in which there has been least substitution of ma- 
chinery for human labor, Plant Bis higher than C and D at all stages. It is 
apparent that the equipment and machinery designed for the poultry processing 
industry gives greater returns for cost at the larger plant sizes. 


Administrative Staff 

Administrative expenses constitute an important element in the business 
operation of a turkey processing plant. The critical feature is that rela- 
tively highly paid personnel must be maintained throughout the year whether 
the plant is in operation or not. Staff of the caliber needed to manage a 
complicated plant and handle the labor problems involved cannot be obtained 
regularly on a seasonal basis, 

All the California plants studied, except the farm operations, maintained 
a nucleus of managerial and supervisory staff throughout the year, partly to 
retain key workers in their employment, partly to maintain the plant in readi- 
ness for efficient operation when the season opened. Local labor conditions 
determine the weight of the former motivation. Where the necessary workers 
have other seasonal employment available on a time cycle that complements that 
of the turkey industry, the processors! obligations are lighter. If the alter- 
natives are permanent jobs elsewhere or complete unemployment, the turkey plant 
may be compelled to hold on its payroll a strong enough nucleus to guarantee 
efficient operation when the season begins. The larger concerns also maintain 
permanent office help, To this extent the administrative burden may be regarded 
as an overhead cost related only indirectly to the amount of business handled, 

Assessment of the managerial, supervisory, and office requirements for 
different sized processing plants by direct observation was complicated by ma- 
jor divergences in structure. Three main categories of plant were observed: 
those owned and operated by a single local entrepreneur, branches of large cor- 
porations allowing varying degrees of autonomy to a local manager, and producer 
cooperatives. Owner-operated plants maintained the simplest administration and 
the minimum staff outside the operating season. The branch plants of large or- 
ganizations had substantial managerial and office staffs, but the proportion of 
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total cost borne by their turkey processing operations was not clear. Fre- 
quently, other processing and marketing responsibilities were consolidated 
under the same branch management. At the same time, the central administra- 
tion would also be supported in part by each local branch. 

The cooperatives incurred heavier office work burdens than the private en- 
terprise plants because of pool-pricing devices, deferred payments, and the main- 
tenance of members' individual lot identities after processing. They appeared 
to maintain larger permanent staffs than other processors. However, part of 
their work may be attributed to cooperative organization and other activities. 
Since individual salaries might be lower in cooperatives, the total managerial 
burden on the turkey operation may be no higher than in other plants. 

Administrative staff requirements in eviscerating plants are necessarily 
larger than where only dressing is performed since the number of workers is 
doubled and the work demands close supervision. Administrative duties may be 
simplified in subscald plants by the absence of the large picking crews. On 
the other hand, close control over each processing phase including quick freez- 
ing is mandatory if the subscalded produce is to maintain an attractive appear- 
ance. No critical basis for differentiation in administrative requirements 
between these two methods could be derived from the plants studied. 

In this study it will be assumed that all supervisory posts down to the 
level of working foreman involve annual employment. Customarily, foremen and 
managers undertake maintenance work in the off season, All other labor is 
treated as variable, 

Precise information on administrative salaries was obtained only from a 
limited number of plants, The costs shown in Table 12 are based on author's 
estimates and published wage scales (foremen and office staff). 

The daily administrative and office salary allowances shown in Table 12 re- 
fer to the operational requirements of the processing aeaetty 2! They cover 
the responsibility for the inflow and outflow of the product and adjustment of 
labor, machinery, and supplies to the work in hand, Detailed marketing arrange- 
ments are not covered and would be handled by a sales department. 

In plant A all administrative responsibilities are handled by the owner, who 
was included in the variable labor as a working foreman, Planning and office work 
for the processing plant undoubtedly take up additional time, but estimation of 
the cost is impracticable. No out-of-season overhead allowance is made for the 
operator of plant A under the assumption that he would turn to other interests, 


1/ For administrative staff allocations, see Appendix Table II, 
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TABLE 12 


Administrative Salary Costs Per Day for 
Turkey Processing Plants, 1953 


Turkeys per hour 600 
Turkeys per day h, 200 


dollars annually 


Subscald and semiscald 
evisceration 


Total administrative 
salaries 20,000 


dollars per day 
! 


Day of operation 





The small commercial subscald evisceration plants employed a manager and 
foreman capable of handling engineering adjustments and one office girl. The 
forewomen over the evisceration girls and picking crews have been included as 
variable labor. 

Evisceration plants on scale C employed a plant superintendent as well as 
a higher paid manager and a foreman. A full-time bookkeeper and girl assistant 
comprised the office staff. 

Size D plants employing double the labor of plant C at capacity achieved 
some economy at the administrative level. Manager and superintendent undertook 
the responsibility of both lines with the aid of specialized dressing and evis- 


ceration foreman and increased office staff. 


Variable Costs 
Labor.--Most labor costs in processing turkeys under contemporary condi- 
tions may be classed as variable, Traditionally, picking crews are paid in 
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strict relation to the number of birds handled. The majority of the production- 
line workers are employed on an hourly wage basis, The processor may offer work 
at his discretion, subject to legal regulations on rest periods for women and 
local labor union agreements. In central California the unionized plants may 
call in and dismiss a crew at the employers! discretion subject to a minimum 
work period of four hours. 

Data on plant labor requirements were gathered under two headings: actual 
operation at capacity and operation at the lowest practicable level given the 
mechanical layout of the plant. In all observational recordings and subsequent 
discussions with plant managers, a careful distinction was maintained between 
the staff actually employed and that needed for efficient operation at the rated 
capacity of the plant. These specifications were set up so that a chance labor 
situation obtaining at a particular time should not be regarded as normal for 
given technical procedures. All the labor/output data incorporated in this study 
reflect the number of work positions that must be filled if a plant is to operate 
with reasonable efficiency at its normal capacity. 

Some processors carried additional workers as trainees or reserves against 
possible absenteeism, Others switching from one technique to another retained 
workers experienced under one set of conditions after their particular contribu- 
tion had ceased to be productive. No allowance is made for overstaffing of this 
kind although some processors may find it advisable in view of the labor envir- 
onment in which they operate. 

Work Allocations.--Detailed dispositions of labor in the four illustrative 
modal plants have been set out in Table 13 for subscald and semiscald eviscera- 
tion, respectively. These labor allocations represent positions that must be 
filled if the plant is to operate with reasonable efficiency. They are based 
on data derived from groups of comparable actual plants and adjusted in the 
light of equipment manufacturers’ recommendations and the evident disadvantages 
or idiosyncrasies of individual plants. Men and women have been specified in 
various positions in accordance with contemporary practice. Either sex could 
be employed for many jobs. An important factor in a particular locality may be 
the wage schedules established by agreement with a labor union. 

The detailed disposition of the labor employed in farm plant A could not 
be shown in Table 13 because it cuts across the job descriptions derived from 
the conveyor plants. Birds are moved by hand between flexible work stations. 
Most tasks are performed while the bird is suspended from a fixed shackle or 
held over a table or trough. In consequence, the various detailed tasks may be 


combined into different groups and performed in varying sequences. 
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TABLE 13 30. 


Disposition of Seasonal Labor for Turkey Processing Plants®/ 


A Sng Sates aie caliber mate, RMD 
Sub- | Semi- | Sub-| Semi- Sub-| Semi-| Sub-| Semi- 
scald | scald | scald} scald| scald} scald| scaldj scald 
sae etme é9 vera ee 


| Dress 
| Cateh and hang 
Kill 

Scald 

Pick feathers 
Clean and finish 
| Take off line 
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EER EP 
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em 
1m 
em 
im 
im 


| Eviscerate 

' Cut legs and rehang 

| Check pinfeathers 

| Trim oil sac, open 

| neck 

Pull crop, trim neck 
Reverse position 

Draw entrails 

Trim for inspector 
Clean, prepare giblets 
Remove lungs 

Remove head, neck 
Wash and check 

Service chilling tanks 
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Package 
Convey to packaging 
table 
| Prepare for packaging 
Grade 
Weigh, mark weight 
Enclose in plastic bag 
Prepare cartons 
Enclose in cartons 
Record output 
Convey cartons 


Cleaning, maintenance 
Forewomen 


Total number employed 


a/ Men denoted by "m," women by - 


b/ Positions occupied by the same crew in the second part of work shifts divided ap- 
proximately as follows: dressing and evisceration, 25 hours; packaging, ls hours 
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Observation of some five or six plarits of this size indicated that sub- 
scald evisceration of 60 birds per hour could be carried out efficiently by an 
average crew of 1). Some ten women work with four men, one of whom is the 
owner-operator. His part as working supervisor, preparing equipment and sup- 
plies, correcting defects and shifting workers between tasks so as to balance 
the work evenly, is critical for the smooth progress of such an operation. In 
the mechanized plants, the majority of tasks, once the extent of each worker's 
responsibility is indicated, are paced by an automatic conveyor. In plant A 
the rate of operation depends on the development of output standards and the ex- 
ample set by the operator and his family. 

Two substantial factors make a shift system the most efficient division of 
labor in such a plant, First, a practical minimum chilling period for eviscer- 
ated turkeys in ice slush is 24 hours, Thus, packaging may not begin until such 
an interval has elapsed after the first birds have been eviscerated and entered 
the chilling tank. Second, the use of a crew large enough to carry on all the 
necessary operations simultaneously raises problems of personnel and working 
space in the plant itself, Plant A operators rely on farm production workers, 
their wives, and neighbors to make up an adequate crew. Such help is needed for 
a short season only. Better results are obtained with a small staff gathered on 
such a basis than a large crew drawn from casual seasonal labor reserves. 

In a plant operated on these lines, the sequence of work proceeds as fol- 
lows. Two men catch, kill, pull wing and tail feathers, and attach the bird to 
the scalding bar. The bird is then moved up and down in the water automatically 
to insure a thorough scald. A third man takes off the bulk of the feathers with 
a drum picker. The next worker clips off head and legs. Five more women handle 
the neck, crop, entrails, giblets, lungs, and oil sac. Four check for pin- 
feathers, wash the carcass, and trim the legs as a final comprehensive operation. 
Where there is no mechanical means of transferring the bird from one worker to 
another, one woman carries out a sequence of operations with a single bird in- 
stead of specializing on one task. 

When all the chilling tank capacity is occupied, killing ceases. The whole 
crew is switched to a second combination of tasks. Chilled birds are hung on 
racks to drain and the plant readied for packaging. The same crew of 1) is able 
to grade and weigh the birds, fit on and shrink the plastic bags, prepare and 
close boxes, dispose of the finished produce and waste material, and wash down 
the plant and equipment so as to permit an over-all rate of 60 birds per hour. 
Where the same operation is repeated in the afternoon, part of the dressing team 


may be diverted to catching another load of live birds. 
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Semiscald overations in plant A involve the use of additional pickers and 
checkers to finish birds after the mechanical picker. Customarily, such work 
is handled on a piece-rate basis, Payment is based on the number of turkeys 
picked by each member of the crew. Thus, the operator is not responsible for 
waiting time. The number of pickers is not important provided that their over- 
all pace is adjusted to the rate of turkeys coming from the killing, scalding, 
and buffing team. Under the two-shift system, they would be required for some 
24 hours in the morning and afternoon, Synchronization of operations to obtain 
proper chilling and draining while employing the available labor to the best ad- 
vantage is the main problem in such plants, 

Traditional New York dressing procedures permitted completion of the day's 
output in one shift while a full crew was present. Cooling took place overnight 
in a dry-air refrigerated compartment. The work of wrapping heads in parchment, 
transferring birds to the cooler, and moving out the previous day's load was 
carried on by the basic staff after the pickers left. 

Automatic Conveyor Plants.--In plants B, C, and D, the labor allocation is 
determined in great part by the need to service automatic equipment and a con- 
veyor belt system at given positions. B represents the lower capacity range of 
a fully mechanized processing plant according to 1953 standards. C reflects the 
higher range. D incorporates two plant C lines with no additional replacement 
of labor by machinery. 

Labor use study among the plants in the B and C size ranges indicated that 
many of the smaller capacity units had to employ men in positions where they were 
underworked as compared with larger plants. 

It appeared that, given a piece-rate incentive, a hanging and killing crew 
of three as used in a 300-per-hour plant could achieve a rate of 600 per hour 
without loss of efficiency. At all rates of operation, each conveyor dressing 
system employed one man to extract wing and tail feathers before the bird en- 
tered the scalder and a second to evacuate the vent. Similarly, all plants em- 
ployed one man stationed at a mechanical quill puller. Localized, isolated tasks 
generally show relative diseconomies in labor use at the slower rate of opera- 
tion, The staff engaged in taking birds off one line and hanging on another, 
changing the position of the bird for convenient drawing, and controlling wash- 
ing points, cutting off head and neck, and operating a lung puller is the same 
size whether the rate is 300 or 600 turkeys per hour. 

Although the labor units are not divisible, a second category of necessary 


operations can be distributed between workers in different proportions. Under 


* eto slog aytivatioteed stwithiq Iso. wd on aie vate oak debs ot ‘qgitend 
eyed to. roduc ond ca ‘iaead ak Soames. Ping ater-e09tg 8 M6 bslogsd st 
0% oldtadooaét adm ek ‘sob iroge ‘oil oud? | ougto ont-"9, xodment dose yt bois te 
a iSiTo siodt dant bebivorg Srasrogmt, son ek, eteiotg to vedmn sit. .emkt yqidier 
eaatbisos eQRELl fot adi worth ghimoo ® Set to sset aft. ot bedeutbs at sosq ifs 
emog wot Astiepss otf bivow yors ngiave, Hitforons odd obit sitet gnitted bos 
| tse oF ‘enokdsrago to Aoitestnontseye etootset he bas goltxom sd¢ at atvod 4s 
-bs food sA¥ oF zodat aldslisvs edd ‘aaixofage eftde satnipyb bre gntptirts tedonc 
e sadas io, one vi mefdors item. ed @t ogndasy 

; “etyat etid to noi#eLqngo pent kero eetibenoug Anieectb sixeT well Fonontibes? - 
sighitrevo aoBlg toot gitfoot iriswety ast wero Etet 2 glidw hla sce. ak dnotzo 
gtasmtiorsy ai ebeed “antares 79 dow ont Jitgintzeqmon -botstegition theeyrb & st 
aaw beet etreh aco kvertg, edt duo gtitvom bny yxefooo oat oc abtid gabtysolensy 
etter etolgig orit othe Yigte obaar! ‘eile w fio Hetrxse 

et roitscatis sad ont oT. bre {9 ef adn 5 nie .ednsld sovevaod 9 Femot: 

” sos & bia oremc ispe ohtsmodus aoivase oF eon eilt wd — jn a a 
to sane ‘issges ‘ewel oft aduseeiger @. shtobt baoty novig ds reteve ted voyer 
ond | aduattex 3 selriebrots Ear ot Baibrooos dnsfg gitessoonq besinsdoem yiivt s 
sisaoosiqet ‘fenots thbe oe Adie gonkt 9D pete owt nedwroasoons @ egies redsid 
: ‘Won ilo Yd xodsi to 

“samt todsorbnt sonties ents 9D bits a red etnsica oth, gnoms yosie say xodet 
axew ys eortir e010 fY teog mE som Yolgne ot bap atin yttosgss tolisme odd te vase 
eagnsic regne! dtin hersqmoo s6 besrowrebrn: 

were Peiaae! brs autgasd s " @avitasonk oFst~099 fe & mevig ,deit beuseags $1 
“squord t8¢ 008 ie ost 8 eveidos bho sible, whotleteq-MOF & ai bear 28 sextit to 
“gutikeest) roys¥aIOD dose mobter ego do ests ite ¢4 .yomedottze to eael deosd bw 
—19 brid any sated exsiidset Liat bas gatw toattxe of Maw one beyolyns metove. 
=e ernst tts Pal de stoey oie etsyoaye of Gnooee & bas tabisne edt bared 
eitest befeioet bestinods | _etoflog itive feoigsdoga 5 +8 hasottate asc ato bovole 
~Breqe ‘to ets rawole ond #8 eet rodel. nt. monooseth evicsler woe yfLerenea 





















"roiitons ao aeigned: bn ent 250 Yo, ebttd pores at beygsytic. Mets .edf: ..aojs 
"sitet ‘gatiifortnes bes gated: dnsimeviros wot brid ott ‘le meitteoq edt. satsuede 
emtea oxi ak weltag gol & yatbexdas qe .stoom bye baad The aathioa edtilog. 3k 
. +, , witttott 18¢ eyed 009 <p 00 2 eter oft rarifedw osic 

‘viseesoon ‘te yxogatao bnosge 8 “goldaeaven so.oqs atins sodat edt davadsts . ; 
a wesotdzogsig dnste tite me ersitor Geeuted botwdtidelb of nes ano itetedo 








53. 


current technological conditions, the various elements of evisceration--opening 

the bird for removal of crop and entrails, trimming and checking the carcass and 
edible giblets--are susceptible to breakdown among variable numbers of workers. 

A second crop puller, for example, may ease the load of a neck trimmer, 

A third category of operations is related only indirectly to the conveyor 
belt and dependent almost entirely on human effort. Hand servicing of the chill- 
ing tanks, packaging operations, and box-closing sequences seem to require in- 
creasing the labor unit input proportionately with the amount of product handled. 

All the evisceration plants submitted their products to inspection by duly 
authorized U. S. Department of Agriculture representatives. Inspection takes 
place at the stage when the entrails have been drawn out but are still attached 
to the bird. Diseased or damaged birds may be condemned in entirety or in part. 
Since the inspector may stop the conveyor while he cuts away a condemned part, 
the larger plants station a helper at his side to minimize the delay. 

Quality grading was the general practice in the plants studied; conse- 
quently, all the standardized models provide for a grader at the weighing and 
packaging stage. The preferred method of indicating the grade is to lay on the 
bird a distinguishing tab or the appropriately marked plastic bag. The grades 
are then boxed separately. 

Boxing techniques appeared to be comparable in all plants. Workers either 
assemble ready-wired wooden boxes or staple together fibreboard cartons with a 
stapling machine, Labor provision in the subscald plants is based on in-plant 
assembly and the use of 100-pound wooden boxes or telescope-lid, four-turkey- 
capacity cartons. Smaller cartons involve additional labor assembling, fitting, 
closing, and marking. 

The labor disposition in Table 13 carries the product to the stage of 
packed-box transfer. One man is provided to move full boxes into a freezer or 
load them out onto a vehicle according to whether they are stored at the plant 
or elsewhere. In plant B a hand-lift truck is used, in plant C an electric 
power-lift truck. Day and night cleaners are required for feather and offal 
disposal, washing down the plant, etc, One forewoman working on the same basis 
as the seasonal crew is employed with each eviscerating or semiscald picking 
line. 

A picking crew and additional pinners are required with the lower tempera- 
ture scald. Picking labor has been allocated on a basis of one woman per ten 
turkeys per hour, the average performance in six plants employing such crews. 
Since payment is made on a piecework basis, dependable inspectors are required 


to check their work, one in B, two in C, 
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The construction of plant D (1,200 turkeys per hour) is founded on a nar- 
rower observation base than A, B, and C. Study of plants operating at such a 
rate revealed no significant progress in intensifying the processing operation. 
Their high rates of output were obtained by operating two parallel production 
lines each identical with C. Accordingly, plant D has been constructed on these 
lines. Plant operators declared that labor requirements were doubled from the 
live hanging point to disposal of the packaged product. ILabor allocations in 
plant D follow this principle, but the requirements of flexible tasks such as 
carton preparation and cleaning are probably overstated. 

Wage rates.--Apart from certain key positions, processing workers may be 
classed as semiskilled and unskilled according to the degree of training needed 
to carry out their tasks at the appropriate level of speed and accuracy. Jobs 
involving manipulative accuracy and specialized equipment are treated as semi- 
skilled. Feather picking, washing, and cleaning tasks are regarded as unskilled, 
Further distinctions are drawn between dependable, experience workers, and new- 
comers in the same task. Higher rates are paid to a proportion of key personnel 
of this type. In general, however, the trend has pointed toward a narrowing of 
the range of pay within a plant, The difference between the foreman's and the 
average worker's pay has almost lost its significance. 

Some differences in wage levels were noted between plants in accordance with 
union pressure and local competition for labor. The large plants situated in the 
main area of concentration seemed to observe a standard scale which had been ne- 
gotiated by labor union action, Rates for each recognized task were established 
according to a detailed schedule and posted publicly in each plant. These rates 
apply to the bulk of the productive capacity of the industry. They will be used 
in this study under the title rate I. 

Smaller concerns and plants located in other areas did not necessarily ob- 
serve the same scale. Short-season operators in small towns and farm areas ob- 
tained adequate labor at substantially lower hourly rates. An average of the 
rates paid under such conditions was prepared under the title rate II. 

Rates I and II do not necessary show the same differential at all positions. 
Some jobs, such as the manual picker operator, are of great strategic importance 
to the small processor but less significant in a large plant where automatic 
pickers do most of the work. Whereas rate II might be applicable to plants A 
and B according to location, it would not be found in plants on the scale of C 


1/ For details of Rates I and II, see Appendix Table III. 





{2 


elt 


_ “tan s so bebavot ek (aor. ceo eysoteut 00$,£) @ daefg to nottowstenoo oT 
s dove 38 gnbesieqo etaei¢ jo. youde ..0 bis gf eA.nedt gaad.nofisyterds revo 
oitmisqe gufecspoig adt. anigiienedst af saetgo rd -diise £2i na £e on baisevet sdat 
_ sobtoevborg Telfersg owt gnttereqe yd benkstdo stew diqduo io astat dgid tredT 
snedd Ho hedorssenoe ased.esd 1 tnsly gtigetbtoooA .) dtiv [sottasbe dose eontt 
edt matt boldsyoh stew efnengteyupet ‘sodel tect berslosb eretsizsao daeft  .eontl 
ne attoiteoolls iqdel .tovhorq beyadose ont to Lesouerd ot gntog gittgned vit 
. 28, done enesd oldttelt to ebtemetivpss ot: dud. yelqtoniag eit wolfct € tuslg 
_ shodstexeve widadowc sis,gatasefs bas aoidvatsqsitg modrso 

od Bat B198ZOM, gnteassorg <eoit teog Yad niadres mort arteicthn- eater, sant 
behest saittiert to.csygeb edd ot gathuooss belfbleny bne boli tisthes es beeesls 
adel .yostvoos bas heeqe to Level .tsiagorggs edt ts clast tisdt duo UTTBS. of 
_ ~isee 28 bedsess ats taomqiupe hesifstoege bus. yostusos ovitsieginem gatvlovat 
..heiibiems 28 behisget ets adest yqinsefo brs ,gnidesw .yabiotg tedteet .bslLile 
-wen. brs _(atochow, sone hreaxe ealdsbneqeb apewted rmsth os -emgttonite th taddusT 
: Lannoena¢ yew to sobdiogotg s of -hisq ets estst rorgee | stest ompe add mt exsmioo 
. grinortsn & biewot bsdmlog aed, baett edt. eTovawor -qistsnes al «Saye etit. io 
_ eae, bas aTaaine tot, ait asemted sonets}iih oat saeco 5 nidtiv ys to egnst odt 
-sonsoritqgte efi teol teomls eanh.xeq e!teattow ogscoves 

JWiw somsbyooes ni sinefq asewted besten stew elevel agew ni esametetlib omoc 
. sde oi sorautie etnels. sgtel ect .todsf tot. sottiteqmos fsocl bus ettiesst¢ notay 
_ ~em fesd Sei dotdw ofsoe. brgbhaate 8 evresdo of bemsse nottaidnesnos ‘to sens nism 
. bedpildetes siow fesd box tngooes dose tot sede altos moiny todsl yd hedsizox 
eeter eeoiT .tnsig.fiese si yloiidug beteoy bas oLskerse belisteb 8 of antbrooos 
beau ed Ifiw yed? .wwtesbat oft to whiosqso ovitosborq edt to ded oft ot yleas 
_al ster ofvkd onl tobmer ybote etdt ot 

_~do yEbrseeooon gon bib assrts soilto wk bedsool etnsfq bas ettesmoo teifeme 
do eases mtsi bis eawod [fame of etotsyero aoeBea«frode .ofisoe gusa adt ovree 
ont to sgsiove HA .codet vison rowel vifereustedue ts sodsl sdsrpshsa honist 
\E.xe atten 262 33 odd <cebny boxsqeta sew enottibnos dove vebas bisa ester 

vateitieor iis te faidmenstitbh omse add wore yiseeosen ton ob IL bas I aetsl 
sonsdiogn: olgedsitve dsotg ‘to sts yrotereqo tsvtsi¢ [sense oft es dove yadof smd 
. Sitemodys steiw dnsfq egral « ni dnsoktingte eeal dud teezesotg {fen edt oft 
A etnale ot oldsoitqas od teyte EL atey ssotsd .atro- oft to seom ob etortota 
2 to efepe ont no edinele mt Saget od ton bivow ti atlohtssol od omtbtesos 1 bre 


=e Se = S| — = ew SCS See ee aA eS Se SP S| HP ae eS Se SS Se SS 


it sidaT xthmoogh oq II brs I estal t¢ eftsfeb 10% \s 








55. 


and D. ILabor costs will be assessed for plants A and B, therefore, on both 
scales, for C and D on rate I only. The actual wage structure has been simpli- 
fied by grouping subcategories under a few major headings; however, the essen- 
tial relationships obtaining during the 1953 season have been maintained. 

Other Labor Costs.--Employers must expect to meet additional charges in 
considering the actual cost of most types of labor. In addition to the agreed 
wage rate, the employment of labor involves social security contributions, work- 
men's compensation insurance premiums, and unemployment taxes. Subject to de- 
tailed conditions of eligibility, duration of employment, etc., these charges 
bear a standard relationship to the wage rate: unemployment taxes amount to 3 
per cent and social security contributions, 14 per cent (2 per cent from January 
1, 1954). Workmen's compensation insurance premiums for production workers may 
be estimated at 1-3/l per cent. Though employers of casual workers would not 
incur such charges on their whole labor force, coverage is extending. Total 
wage charges to the standardized plants will be augmented by 6 per cent to re- 
flect these employer contributions. 

Table 1) sets out the estimated labor cost of operation under each tech- 
nique. Hourly wages are summed for an eight-hour day.2 Piece-rate wages are 
based on a normal day's work estimated as seven hours' operation at capacity 
under the given conditions. The total constitutes the cost of labor per day. 
The average labor cost per bird is then computed for each plant according to the 
technique employed. 

Figure 7 shows the relative difference in labor costs between the two scald- 
ing techniques for plants of increasing capacity. The saving is approximately 
20 cents per turkey in all cases. At standardized wage rates the average labor 
cost per bird diminishes as the scale of plant increases from A through C, Plant 
D operates on the same labor cost basis as C as might be expected since there 
were no major technical differences, 

The compensating effect of differences in wage rates is brought out well 
in Figure 7. Under semiscald techniques plant B can bring its labor costs down 
to those of C and D by engaging labor at lower rates. With this advantage, it 
can compete on labor costs, a major expense item. It may be presumed that dif- 
ferences in wage rates have been a major factor in maintaining competition by 
such plants. A general switch to subscald operations would tend to reduce the 
effect of such differentials, Clearly, farm operators benefit from lower wage 


V/ Higher wage rates are applicable where overtime is employed. 
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TABLE 14 


Cost of Labor for Turkey Processing Plants, 1953 





Plant 
A B Cc D 
Turkeys per hour 60 300 600 1,200 
Turkeys per day 420 2,100 4,200 8,400 
a a a 
Wage scale 
I Il | ii er 
dollars 





Subseald evisceration 








Time wages per hour 83.11 72.75 124.59 249.18 
Time wages per day 664.88 582.00 996 .72 | 1,993.44 
Piece-rate wages per day -- -- 73.50 147.00 
Total wages per day 664.88 582.00 1,070.22 2,140.44 
Employer payments 39.89 34.92 64.21 | 128 .43 
Total labor cost per day 704.77 616.92 1,134.43 2,268 .87 
Total labor cost per turkey 0.3356 0.2938 0.2701 0.2701 
Semiscald evisceration 
Time wages per hour 86.25 75.60 130.57 261.14 
Time wages per day 690 .00 604.80 1,044.56 2,089.12 
Piece-rate wages per day 367.50 325.50 808 .50 ‘ 1,617.00 
Total wages per day 1,057.50 930.30 1,853.06 | 3,706.12 
Employer payments 63.45 56.37 111.18 |. Sag. ay 
Total labor cost per day 1,120.95 986 .57 1,964.24 | 3,928.49 
Total labor cost per turkey 0.5338 0.4698 0.4677 0.4677 





"9S 


Scie 













2a garer pores eee, ey graxek| gga 
a PREY TEP CORE Bex qek =| | SOk*RS 


o* ae 
*TS0 "3? 


oye 
$59"G2 
gubtotlic, betutengo. Co “FS te _TySSS Ras 
ST2*20 
0270 


T’oel"20 


é re 30080 
7.48" 88 ' FL0."gO G29 "80 


\ 
Brécs-nepe acBde ber qek | “TFs 
} 







SS" 3e - 79"g2 go's? 


5 T 1a 
fe j Ker Pee. 6 
& 





o* 3202 073320 0°Sd39 
FAT i Sopra ere as 
“3°39 | “FS Ga oS 
¥3Q"R0 bh SOr-e9 295 "00 


LSeey TSpO® cose ber pepe’ |. 
jideey Fopon odex Bex goa 


PMbyoAssé Dedkmemps 
Zeesy avGce hex gah 


Brédé~sepe adGee Geox ae) 
rue aw@ee Sek gol 








et ete reat ns 
ag sy — 


129"60 P CGrEg des *00 












g ster) Bex. ; 
Spacers Saracenaprou 





¢ Tingle bet: qe 
Sainte het pon 





Corey Of PIPOR ¥ow T_eered pxroceserse Ereees*® Topo 


EVER Ty 





per Turkey 


Cents 


80 


60 


40 


20 


Om 
Sie ee 
MN ie can Coca Semiscald 
cma eee 
oO — Subscald 
=, Wage Rate. 
Sie mit won Wage. Rate Jt 
200 400 600 800 1000 


Plant Capacity , Turkeys per Hour. 


FIGURE 7 


Labor Costs in Relation to Scale of Plant and level of Wages: 


Standardized Subscald and Semiscald Turkey Plants 


{200 


elec 











58. 


scales to the same or an even greater extent and will be affected in the same 
way by a general adoption of subscald procedures. 

Power and light.--Electrical power is employed in turkey processing plants 
as a source of light and automotive power. For heating purposes gas or oil is 
preferred, Total costs for electricity were distinguished in observational 
plants, but few were able to relate these charges to the specific tasks per- 
formed. Accordingly, electricity charges have been computed on an expected lcad 
basis determined by the rated horsepower of each motor in the plant, the custom- 
ary power consumption rating for its size, and the number of hours in operation, 

The unit price of electricity in California reflects domestic, agricultural, 
commercial, and industrial classifications as to use and also the total quantity 
consumed, The rate per unit falls sharply as consumption increases except where 
this factor is balanced by charges levied on horsepower capacity. Under most 
schedules, consumption is metered on a monthly basis. Operating near capacity, 
plants B, C, and D could obtain electrical service at rates between 2,1 and 2.6 
cents per kilowatt-hour, Plant A could keep its effective rates on a comparable 
basis only if its power could be drawn through the meter serving the residence 
of the operator. Motor size would also be restricted to single phase capacity 
(5 h.p. approximately); thus, it could operate on the domestic schedule and bring 
its average rate down to 2.0-2.30 cents per kilowatt-hours. Intermittent opera- 
tion outside the peak season would incur rates up to 5 cents per kilowatt-hour, 
Since the price of electrical power remains a minor element in total processing 
costs and its significance does not warrant Cetailed computation, an average 
rate of 2.5 cents per kilowatt-hours will be assumed. 

Table 15 summarizes the power and light charges incurred by turkey process- 
ing plants under cifferent conditions. The conveyor and light differential be- 
tween subscald and semiscald evisceration plants is small. Electricity costs 
are low in the farm plant because little use is made of mechanical equipment. 
Plent B has high power costs because the installed horsepower approaches that 
of C, while the output of product is only half as iarge. Since most pieces of 
processing equipment are driven by individual motors, duplication of the C line 
in plant D virtually doubles the power requirement. 

Heat.--In the larger plants, a central boiler system supplies steam to ail 
parts of the building for heating, scalding, and cleaning uses. Fuei for the 
boiler furnace is the main direct cost item. The cheapest fuel in California, 


and that used in most establishments surveyed, is natural gas, 
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TABLE 15 


Power and light Costs forTurkey Processing Plants, 1953 
amt! RRA al oe selon ea TRE, 
Turkeys per hour 60 300 600 1,200 
Turkeys per day 2,100 h, 200 8,00 


Subscald evisceration 
Ki lowatt-hours 
electricity per hour 159.6 
Kilowatt-hours 
electricity per day 526.4 657.6 1,276.8 


onan NinineNiie, ek ag etn onan NinineNiie, ek ag etn 


Cost per day ‘ ° 31.92 


Cost per turkey é d . 0. 380 


Semiscald evisceration 
Kilowatt-hours 
electricity per hour 5.7 67.6 85.5 166.2 
Ki lowatt—hour 
electricity per day | 15.6 50.8 68).0 1, 339.6 


dollars 


Cost per day 
Cost per turkey 
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Plants without economic access to gas lines of the correct pressure may 
substitute oil, electricity, or liquified petroleum gases. Oil fuel is compe- 
titive with natural gas pricewise, but oil furnaces involve more elaborate 
equipment and maintenance than gas or electric burners, Scalding and dipping 
tanks designed for small plants are equipped by the manufacturers with indi- 
vidual electric or gas heaters, liquified petroleum gas was the preferred fuel 
among observed plants of this size,2 Propane truck service is available at all 
farm locations. The gas is stored in a container leased by the distributor, It 
is assumed that the storage leasing charge is amortized over a five-year period 
and is shared equally with brooding and other uses, Fuel requirements are es- 
timated on a monthly basis since the effective unit price of the fuel is related 
to the monthly rate of consumption, 

In Table 16 heating costs have been calculated for plants B, C, and Din 
terms of the general natural gas service and for plant A in terms of propane. 
The estimate for 20 days' operation per month is used in assessing total costs. 

Water,--Adequate supplies of clean water are needed in all slaughtering 
enterprises. Poultry evisceration plants use it for scalding and cooling, au- 
tomatic spray and hose type washers, and the production of steam. In New York 
dressing plants water was needed primarily for scalding and cleaning. The use 
of mist sprays in subscald plants to limit discoloration by dehydration during 
the course of processing might result in a greater consumption of water than 
semiscald procedures, The difference in cost would be hardly significant. 


/ The cost of heating scalder and shrinking tanks rated by the manufactur- 
ers as requiring the output of 9 kilowatt-hours electric burners may be compared 
for various types of fuel and supply prices. 


a er or 


Unit price |of heat | Unit price|of heat | Unit price] of heat | Unit price|of heat 


cents per 
cubic foot 
cents per ag al (1,000 


0.05 1.38 
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TABLE 16 
Heating Costs for Turkey Processing Plants, 1953 


[qe ae 
ha: meee 


Turkeys per hour 300 600 1,200 
Turkeys per day bBo 2,100 4,200 8,00 


Subscald and semi- | Propane | ae eS ae 
scald evisceration cubic feet (1 ate ST, TT Coe 


Daily consumption 9,600 16,000 25,600 


Heating cost per day: dollars 
Days of operation 


10 
20 


Heating cost per turkey: 
Days of operation 
5 


10 
20 





Accurate estimation of water consumption rates in all the observation plants 
proved impracticable, Meters are read at monthly intervals, Correlation with 
processing operations in one evisceration and one dressing plant gave average 
monthly water use rates of 8 gallons and }}.75 gallons per turkey, respectively. 
Since these plants were employing equipment comparable to that of plants B, C, 
and D, the above rates will be applied provisionally. The rate of water use in 
plant A where birds are washed by hand dipping would depend on how frequently 
the water is changed. 

Charges by public bodies supplying water decrease sharply with increases 
in the volume consumed per month. The rates given in Table 17 start at 12 cents 
per 100 cubic feet, declining to 7 cents at levels exceeding 50,000 cubic feet 
per month, 

ice.--Regular supplies of ice are essential for all eviscerating plants us- 
ing the water-chilling method, The body temperature is reduced from 90°-100° F, 
to 0° F. by immersion in tanks of ice and water for periods up to four hours, 
The customary rate of use of ice was stated as one pound per pound of turkey 
(eviscerated weight) in all plants chilling thoroughly before packaging. 








1¥Bb tog deed gn IsweH” 















ae ee eta. “to ay | 

suki RE | or oa of 

Fonds O84 ee O08 | 

| j | eeonlsatke AAG F800 gnitesh * | 

cokrereyo- tease | 

eFL.G ; sat 2d .¢ or ve 

| HERG | EEO 8) o8 
t é ; 





einkiq nettavteato oft {fs nt petse nobequrdioe vohew 16 notéamiiss sdetiool 
isiw neissforre). .alsvredny yEddion te Asex ois ciotsl .sideodtsdtqmi hove 
egetsve evsy Sselv anivaerh ens bis ad ieresvive. suo. at citoiteteds gaeessexd 
ov itssqtet quinn wae saoliag 274 ioe. eek S to estet eas sete videHon 
3: 8 einnig to text of aldersqinos- sas 6 pittyolqne sivswetnekg spotlt cnmric. 
af dtr-tetty Yo oFeY ent jp Whfdmeretvetep abide ‘ed “Tlee osthr evods sth (.0-has 
ylitsaasnt vod no bustish bivow gmiegeh baat bedeew ote efit sdsiw A deste. 
sbaguaiic af sate ont 

esebetonl ithe viquede ereriseh stew grbylaque vekbos pifciw yh espiedd 
ahioo Sits duste Ji ofdst nt fevty eadet-od? Altnon weq-deatiedos emuifev oft nk 
tse? obiuo 000,02 gothseoxs eLevel de -edise T ot ghinivoss .J002 odes OOL te4 
aitnon tox - 

euednelg gnitkiodeive Lis 48% sanastnaal Bee tot Ty asdintwe ts falgst~ 90%” 
& ens mech ‘boowhen Be oT RESGNEt Noe onl -:heddein SabLidontoder sid pert 
SBaWGHStgOT of ow eeokieg +68 peter bas S02 to #8net Ah nolkesomn age 2% “oi a 
‘Redes Yo: RSS Sit ah BAS $a <tv 908 Ad auto oxme tain EF 
eartigelesy atsled y 














é savaht arts dhisle Lfe ar “ee ‘Bagiiasntes) 











62, 
TABLE 17 


Water Costs for Turkey Processing Plants, 1953 


Turkeys per hour 300 600 
Turkeys per day 2,100 200 


Subscald and semiscald 
evisceration 


Gallons of daily con- 
sumption 67,200 


Cubic feet of monthly 
consumption}, 197,635 


Cost of water per 
month 


Cost of water per day 


Cost of water per 
turkey 





a/ Estimated at 50 per cent of rate found in automatic washing plants. 


b/ Assuming 22 working days. 


None of the observed plants manufactured their own ice. The general policy 
was to have loads of ice delivered daily from the nearest specialized ice plant, 
either in the form of blocks for crushing or as flake ice for immediate use, 

The price paid for ice varied widely according to the locality of the processor, 
the delivery distance from nearest ice plant, and the quantity of ice purchased.» 
Delivery charges diminish where half the cost of the journey may be charged to 
transportation of packed turkeys to the same ice company for freezing. Clearly, 
processing plants were best located with respect to these critical features of 
an eviscerating operation when adjacent to a freezing plant able to serve their 
needs. The prices given in Table 18 take into account expected allowances for 


—-——_——8es eco aes we wri iawe ewe awe wee re ee re KH Oe Or rr OO OO Or Or rll rll OO Er Ol Ell OT ll rl Tr OO TE Ol Er ll OT 


V/ Ranging from $).50-$7.00 per ton according to information furnished by the 
National Ice and Cold Storage Co., San Francisco. An outlying farm processor 
was charged as much as $20.00 per ton for small quantities delivered daily. 
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size of order and distance of transportation. The small outlying processor in- 
curs a severe differential cost burden. 


TABLE 18 


Cost of Ice for Turkey Processing Plants, 1953 













Plant 















OS ARE GHENT CE eo. ORIG MR LI, 
Turkeys per hour 60 300 600 1,200 
Turkeys per day 4,20 2,100 4, 200 8,00 
CCE TS ee dl 





scald evisceration 









Ice required per 
day 






150,000 








dollars 






Delivered price 
per 100 pounds 









0.25 






Cost of ice per 
day 









189.00 






Cost of ice per 
turkey 







4.50 


Installation of an ice-making unit in the processing plant offers an alter- 
native source of supply. Concern over the high cost of ice under the slush 
chilling method has provoked some interest in the relative advantages of outside 
purchase and in-plant manufacture. In Figure 8 cost estimates supplied by a 
manufacturer of ice-making units have been compared with the prices of custom- 
delivered ice as reported by the smaller plants in California. The direct costs 
of water and electricity are relatively low. Overhead charges on the installed 
ice maker, compressor, motor, and fittings are substantial over a limited turkey 
processing seasoris” 

The installations considered in Figure 8 would produce ice automatically 
over a 2l-hour period at a rate adequate to the requirements of plants A and B 
operating on a normal eight-hour-day basis. Since the ice is formed in flakes, 
crushing expenses would be eliminated, 


— eee es 


i/ Estimated by author from information supplied by Kent Industries, Inc., 
Chicago, For details, see Appendix Table IV. 
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Costs of producing flake ice by these methods fall sharply with increases 
in the length of season operated. Plant A would benefit by such an installation 
provided it operated for at least 26 capacity days per season, plant B would 
need a season of 38 days or more. The saving applicable to plant A increases 
rapidly with additional operation. Over a 0-day season it would amount to some 
25 cents per 100 pounds, approximately ).5 cents per turkey. However, the appar- 
ent break-even point, 26 days of capacity operation, may fall close to the limit 
for many size A plants. The potential benefits to B-size operators--6.); cents 
per 100 pounds at 50 days and.9.7 cents per 100 pounds at 60 days (1.15 and 1.75 
cents per turkey, respectively)--are lower in unit amount but accessible within 
the expected season for such plants. Comparable estimates for plants of C and 
D capacity are not presented since ice-making units on the appropriate scale 
would be custom built to meet their specifications. 

Packaging Materials.--Packaging materials required by turkey processing 
plants include wood or fibreboard boxes, wax-paper liners, individual plastic 
turkey bags, and paper giblet bags. Boxes are needed both for eviscerated and 
New York dressed turkeys if they are to be transported any considerable distance. 
Plastic bags are used only for eviscerated produce, being obligatory for car- 
casses that have undergone a subscald, Wooden boxes require a wax-paper liner, 
while New York dressed birds receive no individual packaging beyond the paper 
head wrapper. 

Factors governing the type of box used in turkey processing include the 
cost, durability in transit, and convenience in freezing and storage. The cus= 
tomary wooden box holds some 5-6 adult birds and weighs approximately 100 pounds 
full. In fibreboard a wide range of sizes down to single bird cartons is avail- 
able. However, the smaller sizes carry higher unit costs per bird in initial 
cost, boxing labor, and storage space. Slatted wooden boxes withstand stacking 
without crushing and permit rapid freezing through the cracks between slats. 
Fibreboard cartons have less strength unless reinforced with center partitions. 
Partitions demand greater attention to size adjustment but protect the plastic 
bags from freezing together and tearing. Fold-in-top cartons have great strength 
but also involve more labor and slow down the rate of freezing. Holes through 
the ends and sides ameliorate this problem at the cost of weakening the structure. 

The plastic bag in most general use is that marketed under the trade name 
"Cry-o-vac," formed of a plastic film that shrinks 25 per cent on contact with 
hot water or steam. Most firms incurred the additional cost of purchasing plas- 
tic bags printed with colored trade names and publicity material, Assuming 
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similar size policies, costs of packaging supplies differ between plants mainly 
in accordance with the scale of lot purchased. Most processors obtained bags 
printed with their own trademarks and distinguished by grade. 

The 16" x 27" size is appropriate for large hens and medium-sized toms and 
thus represents the modal size group. However, a substantial proportion of any 
processor's output would require smaller or larger bags. Thus, only the largest 
plants could purchase enough bags in any one lot to obtain the lowest lot prices. 

In Table 19 prices for packaging supplies have been charged to each plant 
on the basis of the lot price most appropriate to its scale of output on a single 
season basis, It is assumed that competitive market pressure would force all to 
use the printed plastic bags. The difference in unit cost to the largest and 
smallest plants amounts to some 30 per cent, that between the three larger plants 
is less significant. 


TABLE 19 


Cost of Packaging Supplies for Turkey Processing Plants, 1953 


Plan 
BO “CAS Ek By CORE ae 


Turkeys per hour 
Turkeys per day 






Evisceration 
Carton 12.73 12.73 | 12.73 
Giblet bag 0.60 0.60 0.60 
"Cry-o-vac" bag 1h.22 uO Py gg 13.62 
Ctl Sa C(t, Seo 
Cost per day 17.97 1,138.20 2,263.80 
Cost per turkey 0. 3523 0.2710 0. 2695 





Sources: Estimated from information furnished by Fibreboard Products, Inc., 
Sen Francisco; Dewey and Almy Chemical Co., San Leandro, California; 
Quaker City Paper Co., Philadelphia; and cooperating processors. 


The cost of packaging supplies for New York dressed birds was substantially 
lower, Use of the plain wooden box with paper liner has been standard for a 
number of years, Stocks could be held over between seasons with minimal risks 
of obsolescence; thus, small plants would suffer less of a disadvantage in lot 
purchasing, 
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Miscellaneous Expenses.--Secondary charges such as telephone, postage, and 
office supplies and equipment costs are incurred in some measure by all process- 
ing enterprises. However, the size of their total contribution to over-all 
costs did not warrant detailed study. Few of the concerns furnishing accounting 
data distinguished these items, Some were cooperatives which incur heavier of- 
fice expenses than comparable private enterprises. Estimates were based on a 
small number of concerns and the experience of other processing plants. These 
costs will be treated as variable since they are related to the number of trans- 
actions concluded per year. They are relatively low in plant A because the op- 
erator draws upon his own flock for the bulk of his supplies. 


Estimated Miscellaneous Costs for 
Turkey Processing Plants, 1953 
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Analysis of Total Costs 


The various cost items may now be assembled in totals for analysis in 
terms of three major considerations. The costs of subscalding and semiscald- 
ing turkeys in various types of plantswill be set up for detailed comparison. 


Next, the influence of scale of plant on costs will be assessed for each proc- 


essing method. Segregation of fixed and variable costs permits accurate esti- 


mation of the effect of season length on the total costs of operation in dif- 


ferent plants. Finally, the study will be rounded out by the consideration of 


certain expenses that are not processing costs in the strictest sense but are 


incurred in the conduct of a processing business and may have great bearing on 


its economic profitability. Fixed plant, equipment, and administrative over- 


heads may be brought together as total fixed costs per year and related to out- 


put units (Table 20) according to the amount of capacity operation per season. 


TABLE 20 
Total Fixed Plant, Equipment, and Administrative 


Costs Per Turkey, Processing Plants, 1953 


Turkeys per hour 
Turkeys per day 


Subscald evisceration 
Days of operation 


10 

20 23.08 
LO 11.54 
60 7.69 
80 5.77 
100 4.62 
120 3.84 
140 3.30 

Semiscald evisceration 
Days of operation 

10 47.45 
20 23e13 
ho 11.86 
60 7.91 
80 5.93 
100 4.75 
120 3.95 
140 3.39 


125.71 
62.86 
31.43 
20.75 
15.72 
12.57 
10.38 

8.69 


129.78 
64.89 
32.hh 
21.63 
16.22 
12.98 
10.82 

9027 
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Variable costs of evisceration per day and per turkey according to scald 
technique and size of plant are summarized in Table 21. Here, and in all sub- 
sequent computations unless otherwise stated, wage rate I is assumed uniformly 
for all plants. 


Subscald, Semiseald Differentials 
In Table 22 the major cost items in processing by semiscald and subscald 


methods are correlated for each type of plant, and the difference is shown. 

The specific saving is then shown as a percentage of the semiscald cost. Re- 
alistic inclusion of overhead costs in such a comparison required that they be 
related to the output of the period for which they would be priced. The opera- 
ting seasons assumed in Table 22 approximate the normal length for actual plants 
of the same type under California conditions. 

The saving on labor costs between subscald and semiscald techniques amounts 
to 34.4 per cent in plant A, 37.2 per cent in B, and 2.3 per cent each in C and 
D. The reduction in conveyor length and picking space effects a small economy 
in the consumption of electricity for light and power. However, the saving (1.0- 
3-7 per cent) is barely significant costwise. Other variable cost items remain 
unaffected. The difference in fixed costs between the two methods of proces- 
sing is small, 0.30-0.88 cents per turkey, averaging 3.); per cent of the semi- 
scald overhead. Undoubtedly, the basis for a change from semiscald to subscald 
techniques would be founded on the major saving in picking labor, amounting to 
some 20 cents per turkey in each plant. 


Scale of Plant 

_ The differential incidence of direct cost items in relation to scale of 
plant is also shown in Table 20. Labor costs at the same wage rates are higher 
in the farm and small commercial plants than in the two largest by 5.6 per cent 
and 2.2 per cent,respectively. Little gain in labor efficiency is obtained by 
merely duplicating a type C conveyor system as in plant D. 

Utility costs in A were not strictly comparable with the other plants on a 
basis of scale because little power machinery was employed and washing was ef- 
fected by hand dipping and rinsing instead of automatic sprays. Heating fuel 
costs fell steadily as the scale of plant increased. Electrical light and power 
charges for plant B were almost double those of C since much the same machinery 
was in operation for an output only half as large. 
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TABLE 21 


Total Variable Costs Per Day and Per Turkey 


Turkeys per hour 
Turkeys per day 


Subscald evisceration 
Labor 
Power, light 
Heat 
Water 
ice 
Packaging materials 
Miscellaneous 
Total 


Semiscald evisceration 
Labor 
Power, light 
Heat 
Water 
Ice 
Packaging materials 
Miscellaneous 
Total 


Subscald evisceration 
Labor 
» Power, Light 
Heat 
Water 
Ice 
Packaging materials 
Miscellaneous 
Total 


Semiscald evisceration 
Labor 
Power, Light 
Heat 
Water 
Ice 
Packaging materials 
Miscellaneous 
Total 


for Processing Plants, 1953 


7OL.77 
13.16 
4 ke 
1.98 
113.40 
578.55 
30.00 
1,446.28 2,533.90 


1,964.24 


30.00 
1,862.82 


cents per turkey 
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TABLE 22 
Comparison Subscald and Semiscald Evisceration Costs 
Utili- Packaging | Miscel-| Over- 


Plant Labor ties | Ice j|materials | laneous head@/ Total 
cents per turkey 








A. Semiscald 63.70 0.60 15.82 1129.39 
Subscald 1.77 0.60 15.39 '107.01 
Difference 1.9 -- O. 22630 
B. Semiscald 1.43 110.33 
Subscald 1.43 20.75 
Difference ° 


C. Semiscald 
Subscald 
Difference 


D. Semiscald 
Subscald 
Difference 


Difference as percentage 
of semiscald cost: 


A 
B 
C 
D 


a/ Unit overhead cost based on operating seasons as follows: A-~30 days; B--60 
days; and C and D--100 days. 


In direct cost items such as ice and packaging materials, where the physi- 
cal input per bird handled is on the same unit basis in all plants irrespective 
of size, cost differentials derive from the unit purchase price of the product. 
As compared with the largest enterprise, the farm plant incurred penalties of 
5.85 cents per plastic bag and $10.00 per ton of ice in obtaining small lot de- 


liveries. 


Length of Season 

Table 23 and Figure 9 bring out the effect of variations in season length 
on combined fixed and variable processing costs in subscald and semiscald evis- 
ceration plants. The critical factor is the weight of fixed costs in relation 


a Sree pbs <a! bra 
a NXowess “tog “Banyo 


BH SB.ek | 08.0 | €s.2¢ | 08% ; plaveines. 
P@ese. | 03.0 | £S.c6 2st) $2. cy -bisoadua 
1 Ga.0 ~ Pp we SOO | ERTS eonsroT iit 


Bes | ‘Qhi | & . SE  bisoaimee 


tT 0 T: q Sonneratia 


-bises tite& 
bissedya 
eons tett id 


bLsoetans 
hbissediura 
soroistiid 


Sysdaspteg ea sonersTiid 
-s$800 bissaimea ‘to 
Ede te A 
CLAVE 
29.5ul 
- e868 


eee eye Of--A scwollol as snoesea gnigstede so beesd ¢eoo bsedteve dint \s 
-2vsb 00f--—f bas 9 bas payed 


/ hhawiq ed stadw yalsirtasem geigsdosg bas soi as dove ameti deoo dostkb of 
. pees: adneiq {is at atesd dtay ompa edd mo et beLbasd brid teq ¢gant {so 
= neaghed et to eotrq essdoteg tins-edt mort eviteh elsitaeteTiib gsco ese to 
eS te Beislenog heviwont Jasiq mt edd .satiqtosas teagtsl edd d¥iw boxequoo ef 
és oa Jo fisme. srinistdo nt aot to not tog 00,018 bas gad otéeaiq 19q adnes 24.2 
; sesivovis 


fossee to iignet 


vem Adages noases mi snoiseibisy to footie eis tuo ynitd @ ows! ‘bas €8 elds? 
 aive bisoatmoe fas biscadye nt edcog galeessotq eldsitsy bas bexit bentdacs no 
Peas “nobselon ab ega0s bexii to ddgiow edt ek wodosi ientiito ed? .edaefq obser» 





240 


200 

160 
~ 
o 

re (26 
= 
Ee 
. 
o 
rat 
Me 

€ 80 
rT) 
(©) 

40 

fe) 


20 


Total Processing Costs in Relation to Scale of Plant and Length of Season: 
Standardized Subscald and Semiscald Turkey Plants 


40 


Days 


FIGURE 9 


60 


of Capacity 


o—-————-—0o Semiscald 


o—————e Subscald 


80 


Operation 


100 


120 





140 


"eh 














73. 


to direct items. The higher the ratio the more advantage is gained by opera~ 
tion over a longer season. Over the segments of the curve where the angle is 
steep, there is most to gain by expanding annual output. Where the angle is 
flat, costs show little prospect of diminution even with substantial increases 
in output. However, since the critical area where most plants operate gener- 
ally lies outside the steepest part of the curve, small absolute gains may have 
great importance competitively. 


TABLE 23 


Total Costs Per Turkey for Subscald and 
Semisclad Evisceration Plants 


Turkeys per hour 60 300 j 600 | 1,200 
cents per turkey 


Subscald evisceration 


Days of operation 


10 137.78 19.58 165.56 |15h.76 
20 114.70 131.73 112.9 | 107.26 
ho 103.16 100.30 86.63 83.51 
60 99.31 89.62 77.86 75.59 
80 97.39 84.59 73.48 71.6) 
100 96.2 81.44 70.8) 69.26 
120 95.446 79.25 69.09 67.68 
10 94.92 77-56 67.8) 66.54, 


Semiscald evisceration 


Days of operation 


10 161.02 218.8 189.16 {177.55 

20 137.30 153.59 134.63 | 128.5) 

ho 125.443 121.14 107.36 | 10h.Ok 

60 121.448 110.33 98.28 95.87 

80 119.50 | 104.92 | 93.73 | 91.79 | 
100 118.32 101.68 91.01 89.3 
120 117.52 99.52 89.19 87.70 | 


140 116.96 97.97 87.89 86.2) | 


For all plants, the ratio of variable to fixed costs is lower under the 
subscald procedures than semiscald. Accordingly, greater benefits ensue from 
expanded seasonal outputs under subscald methods than under semiscald. Thus, 


in plant B, for example, extending the season from 0-60 days would reduce its 
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costs 10.6 per cent with subscald procedures as against 8.9 per cent semiscald 
procedure. However, this particular differential between the two techniques 
may not be the most significant. 

In general, plant, equipment, and administrative overheads were a strong 
influence up to the sixtieth day of capacity operation. Extension of the sea~ 
son from 60-100 days would cut the costs of plant A by 3.1 per cent, plant B 
by 9.1 per cent, those of plant C by 9.1, and plant D by 8. per cent. The 
rate of gain in cost reduction between seasons of 60 and 100 days! duration is 
small compared with that obtaining up to 60 days. 

Plants C and D are the most economical provided they are operated for at 
least 20 days. However, the gains achieved by duplicating the plant C line as 
in plant D rarely exceed 2 cents per turkey or 3.5 per cent. Plants operating 
a single conveyor with an output of about 600 turkeys per hour achieve the ma- 
jor technical economies feasible with the equipment in current use. The larger 
plant D does not reflect any real intensification in the application of mechani- 
cal equipment relative to labor. Such economies as it offers spring from sav- 
ings in administrative overhead and purchases of material. It also possesses 
the competitive advantage of flexibility. It can operate both at twice the 
rate of C during the seasonal peak and at the same rate as C when the peak de- 
mand has passed without seriously prejudicing its cost position. Operation of 
one line only would increase unit costs by the portion of administrative and 
plant overhead charges appropriate to the other lines standing idle. 

Over seasons of shorter duration, plant A is the most efficient as befits 
a farm plant designed primarily to handle a single flock. Its costs continue 
to fall fairly steadily up to seasons of 0 days beyond which extension of the 
period of operation registers little change. With minimal administrative costs 
and a low investment in machinery relative to the other plants, the fixed costs 
are low. Since its direct costs are high, there is little scope for cutting 
total cost per unit by increasing output. Less efficient labor use because of 
a low level of mechanization is responsible for 50 per cent of its direct cost 
disadvantage. The remainder is attributable largely to high purchase prices for 
ice and packaging materials delivered in small lots. 

The smaller commercial plant B (capacity of 300 turkeys per hour) cannot 
approach the efficiency of the more intensive lines at any level of output. It 
is a victim to pure economies of scale and to the availability of equipment 
suited to more economical operation at a higher level of output. The nature of 
the layout is such that some labor stations require the attendance of at least 
one person. Yet, in that job, one person could easily handle more than 300 
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birds per hour. The minimum differential in cost between plants B and C is 10 
cents per turkey; over an average short season, it would be 12-1) cents. 


Supplementary Expenses 


In addition to the foregoing, certain other major cost factors bear on the 
total expenses associated with the processor's phase of turkey marketing. These 
supplementary expenses have been estimated and set out in Table 2 together with 
the most realistic estimates of processing costs in cents per pound (live weight 
and eviscerated weight bases separately). 

Trucking Charges.--The movement of turkeys from farm to processing plant 
is generally arranged by the processor. An appropriate supply of transporta- 
tion cages was provided in the equipment of each plant. Plants specializing 
in turkeys hire trucks and drivers in view of the extreme seasonality in their 
transportation requirements. Trucking costs are affected by the mileage covered, 
the time spent loading, unloading, and waiting, the number of birds loaded at 
each point, and the terms on which such work is offered. The detailed implica- 
tions of these factors were not studied. Average trucking charges incurred by 
seven plants ranged from 0.5 cents down to 0.3 cents per pound live weight. 
Firms able to divert to turkey work vehicles maintained primarily for chicken 
and other uses were able to handle their turkey transportation at substantially 
lower costs. 

Freezing.--Sharply increasing proportions of the turkey crop are now mar- 
keted frozen. New York dressed birds can be held in 34° F. cool rooms and 
transported in iced cars. Evisceration exposes a wide area of internal body 
tissue to bacterial invasion. Quality may be maintained for periods of 1-2 
weeks by packing the fresh wrapped product in ice. Subscalded carcasses may be 
distributed fresh where the birds are enclosed moist inside a vacuumized mois- 
ture-vapor-proof wrapper. Nevertheless, evisceration plants run less risk of 
product deterioration and attain greater freedom in processing and marketing 
when they have guaranteed access to freezing facilities. Quick freezing limits 
the formation of large ice crystals within the cell structure and thus minimizes 
the mechanical effect exerted on the meat tissue by such crystals. 

Most evisceration plants in California are located adjacent to commercial 
refrigeration warehouses or are developing facilities of their own. Provision 
was made in equipping and staffing the standardized plants for the transporta- 
tion of packaged turkeys to an adjacent or near-by freezer. The charges shown 
in Table 2 are those applicable for quick freezing and one month's storage. 
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TABLE 2h 


Total Turkey Processors' Expenses 
for Subscald Evisceration Plants, 1953 











Turkeys per hour 

































Labor®/ 1.23 1.23 
Utilities 0.03 0.03 
Ice 0.20 0.20 
Packaging materials 1.23 1.22 
Miscellaneous 05 0.03 
Administration®/ .22 0.18 
Plant and equipmen b 26 0.25 

Total .22 3.14 
Trucking, / -40 0.40 
Freezing— 61 0.61 
Inspection fee 0.03 

Total 26 4,18 
Shrinkage®/ .65 4.65 

Total 91 8.83 

cents per pound eviscerated \weight 

Labor®/ 1.95 1.63 1.50 1.50 
Utilities 0.02 0.05 0.04 0.0h 
Ice 0.75 0.29 0.2 0.2h 
Packaging materials 1.96 1.53 1.50 1.49 
Miscellaneous 0.04 0.07 0.06 0.04 
Administratio F -- 0.42 0.27 0.22 
Plant and equipinent?/ 0.86 0.7: 0.32 0.30 

Total 5.58 4.73 3.93 3.83 
Trucking e/ 0.49 0.k9 0.49 
Freezing’/ 0.85 0.75 0.75 0.75 
Inspection -- 0.07 0.04 0.04 

Total 6.43 6.04 5.21 5.11 
Shrinkage®/ 5.68 5.68 5.68 5.68 

Total 12.11 11.72 10.89 10.79 


a/ Plants A and B, wage rate II; plants C and D, wage rate I. 
b/ Based on operating seasons: A, 30 days; B, 60 days; C and D, 100 days. 


c/ Birds originate on the premises. Farm vehicles are used. Workers’ 
loading time is covered in processing labor costs. 


a/ Quick freeze and one month's storage. 


e/ Assuming 15 per cent weight loss; live to eviscerated, and original 
live weight price, 31 cents per pound. 
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These freezing charges should be set partly against the labor economies of sub- 
scald picking, partly against savings in spoilage and place-time extension of 
the market. 

Since many processors would prefer to control their own freezing facili- 
ties, it would be helpful if the cost of constructing and operating freezers 
of various capacities could be estimated on some uniform basis. However, the 
number of processors presently equipped with satisfactory freezers is too small 
for their operations to provide a sound basis for generalization. Moreover, 
the application of refrigeration principles to food-handling problems is still 
in a developmental phase. The techniques on which the existing specialized 
poultry freezers are based may be supplanted by more economical or convenient 
designs. 

Inspection.--Federal inspection of all birds for wholesomeness is not com- 
pulsory in California. However, most plants eviscerating turkeys for sale 
through wholesale channels obtain federal inspection service in their own in- 
terest. Produce marked "Inspected for Wholesomeness by the United States De- 
partment of Agriculture" is preferred, in distant markets especially, over birds 
not so marked. The real cost of this inspection service considerably exceeds 
the actual fees and administrative charges. Structural alterations in the plant, 
additional labor to carry out work in a sanitary manner, additional operations 
such as removal of the oil sac, delays while condemned carcasses are removed or 
trimmed, and condemnation losses of birds that would not otherwise be rejected 
all contribute to the expense of federal inspection. 


1/ Types employed in the plants studied included blast freezing tunnels and 
individual freezer plates. New approaches envisage the conveyance of individual 
birds through the freezing area on a moving belt and the quick freezing of pack- 
ages as stacked by fork-lift truck in standard holding rooms by means of local- 
ized low temperature jets. See E. Simons, "Jet Freezing," Food Engineering, 
November, 1953, p. 57. The designs compared by Simons show a ratio of horse- 
power required to tonnage of poultry frozen of 0.9) for the jet duct as against 
2.35 for the high velocity tunnel. On page 139, Simon says "There is doubtful 
economy in employing a heavy air blast when heat transfer from the product is 
controlled by the rate of surrender in the product in oozing heat transfer to 
an air movement, which is properly maintained above a lower critical minimum 
velocity." 


2/ As of October, 1953, 13 plants handling over 50 per cent of the California 
turkey crop eviscerated under the U. S. Production and Marketing Administration 
Inspection Program. 
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Since the standardized plants were set up, equipped, and staffed to con- 
form with U. S. Department of Agriculture inspection requirements, it is as~ 
sumed that plants B, C, and D obtain this service. The fees are based on the 
hours worked by the inspector (hourly rate assumed as $3.00) plus an adminis- 
trative service charge of 12 per cent. Clearly, the low volume and intermit- 
tent schedule of the farm plant would not warrant the employment of an outside 
inspector. Costwise, the hourly charge also bears more heavily on B than C 
in reflection of its lower output. 

Processing Weight Loss.--Loss in weight as a result of processing is a 
different type of cost from those heretofore considered. It does not reflect 
the price of an input service rendered by the processor but constitutes a 
weight difference allowance between the price paid by the processor and the 
price charged to the next buyer. Except where birds are purchased on a 
dressed-weight basis or are custom dressed, the weight loss ostensibly falls 
on the processor. New York dressed birds are lighter by the loss of blood 
and feathers; eviscerated produce, by the additional loss of inedible entrails, 
head, and feet. The rate of shrinkage reflects a combination of influences, 
the duration and circumstances of the waiting period before slaughter, the age, 
weight, sex, and strain of the birds, the season of the year, the parts of the 
carcass removed, and the method of chilling employed. Processors! over-all 
yield rates may also reflect losses from condemnation of defective carcasses 
or parts of birds damaged en route to the plant. 

Shrinkage losses reported by the participating processors ranged from 
approximately 15-23 per cent live to eviscerated weights. However, the group 
of plants claiming that their standard loss on evisceration was 22-23 per cent 
did not employ the subscald technique. All their birds were semiscalded and 
New York dressed. Evisceration was regarded as a separate process. Under such 
circumstances, less attention is paid to ice chilling and the quick freeze. 

Apart from differences of procedure in replacing “edible giblets" after 
evisceration, the critical factors in the existence of such a wide range in 
shrinkage rates relate to the amount of undigested feed in turkeys' crops at 
the initial weighing and the method of chilling. A full crop may contribute 
as much as one pound to the apparent live weight of an adult turkey. Since 
all this weight is lost in the course of evisceration, birds which had been 
starved before the first weighing would show correspondingly high eviscera- 
tion yields. 
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Cooling by exposure of the eviscerated carcass in a dry-air refrigeration 
room results in weight losses by dehydration. Immersion in ice slush avoids 
such losses and is associated with actual weight gains. Of this latter gain, 
part may reflect absorption of water into the out skin and muscle and part may 
reflect merely the retention of water in crevices and folds about the carcass. 
Limited draining, enclosure in a moisture-vapor-proof wrapper, and quick freez- 
ing immediately following water chilling may consolidate such weight gains. La- 
boratory controlled tests on 1,000 turkeys showed weight gains between hot evis- 
ceration and enclosure in the wrap after ice~slush chilling of 0.9-7.0 per cent. 
Factors affecting this variation include the temperature of the ice slush, the 
duration of the immersion, and the degree of surface exposure. Agitation of the 
ice slush and the maintenance of low temperatures enhanced the rate of absorption. 
The temperature of the scald is not regarded as a significant factor in shrink- 
age. 

If plants pursuing one technique may obtain processing yields of 85 per cent 
while others obtain only 78 per cent, the differential is of prime competitive 
significance.. Table 25 indicates the cost effect at different price levels. 


TABLE 25 


The Cost of Evisceration Weight Losses in 
Processing Turkeys in Relation to Price 


Differential 
_ Per cent weight loss live to eviscerated 15-22 per 


« 21 22 23 cent loss 


4.80 | 6.30 


4.96 | 6.51 


5.12 | 6.72 
5.28 | 6.93 
Sel | 71h 
5.60 | 7.35 





1/ Unpublished research data by G. F. Stewart, University of California, 
Davis. For details of experiments with chickens showing comparable results, 
see R. Le Bailey, G. F. Stewart, and B. Lowe, "Ice Slush Cooling of Dressed 
Poultry," Refrigeration Engineering, April, 198, p. 369. 


2/ Personal observation by H. Lineweaver, U. S. Department of Agriculture, 
Western Regional Research Laboratories, Albany. 
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At an average purchase price of 31 cents per pound live weight, an eviscera- 
ting loss of 22 per cent costs 6.82 cents per pound-~a loss of 15 per cent or 
4.65 cents. On the 22-pound turkey, the total weight losses amount to $1.50 and 
$1.02, respectively. It is immediately evident that the difference between the 
two levels of yields, some 8 cents per turkey, constitutes a major factor in the 
economics of processing. The spread between the two ranges of yield is almost as 
large as the total cost of processing. Restriction of weight loss to the lower 
end of the range in some plants and not in others would give the former a competi~ 
tive advantage which no degree of technical and administrative efficiency could 
counterbalance. Weight loss costs corresponding to the minimum rate have been 
applied to all plants uniformly in Table 2h. 

Inclusion of these supplementary expenses raises the total cost to the proc- 
essor of transferring live birds at the ranch to eviscerated produce in frozen 
storage to a minimum of 8.83 cents per pound live weight. The expenses of the 
smaller commercial plants and farm processors approximate to 10 cents per pound. 
The second half of Table 2h presents the same data in terms of eviscerated weights. 
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Subscald Processing and the California Industry 


Hitherto the implications of new techniques in processing have been analyzed 
within a framework of standardized plants set up according to certain theoretical 
specifications. The function of this chapter is to examine the processing in- 
dustry in California with a view to assessing the benefits forthcoming from the 
adoption of subscald techniques within the present structure. 

The potential results from adaptation to a changed technical environment may 
be considered from two points of view. Individual processors will be affected by 
new emphases in the character of the competition faced on their own home ground. 
The industry as a whole is concerned as to the broad implications for the competi- 
tive position of California turkeys in outside markets. 

Location of Plants.--The turkey processing industry in California is charac- 
terized by large specialized plants located in the main producing areas. Most of 
the birds raised in the outlying counties are drawn in to the center of the greater 
concentrations for processing. The major plants are located in the San Joaquin 
Valley cities of Modesto, Turlock, and Fresno and on the periphery of the Los 
Angeles urban area. None of the few scattered commercial plants serving producers 
outside these main concentrations obtain more than 13 per cent of the total busi- 
ness. 

Figure 10 shows the approximate locational relation of processing plants to 
commercial turkey production.+ The advantages of close proximity to a substan- 
tial supply of birds include reduced trucking expenses, better timing of opera- 
tions, and the possibility of expanding the output of the plant without incurring 
heavy additional transportation costs. The place of the country buyer or huck- 
ster as an intermediary assembly agent disappeared as individual growers! flocks 
became large enough to warrant the full attention of the processor. Problems in 
feeding turkeys transplanted out of their accustomed environment, and consequent 
weight losses have made direct transfer from farm to killing point the customary 
practice. 

Although turkeys are raised in most of the agricultural counties, the degree 
of local concentration in California is high compared with most other parts of the 
country. Flocks of 20,000 turkeys are not unusual in the San Joaquin Valley area. 
Sixty per cent of the crop is raised in the counties from Stanislaus to Tulare and 
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i/ Based on the 1949 United States Census of Agriculture revised according to 
County Commissioners' Annual Reports to represent an average of the 1952 and 1953 
seasons. 
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Each cross represents one 
turkey processing plant. 


Each dot represents 
20,000 birds. 





FIGURE 10 


Location of Turkey Processing Plants in Relation to Production: 
California, 1952-53 
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the bordering foothills. A secondary concentration in the periphery of Los 
Angeles extends from Ventura to San Diego counties. 

Location factors involved in the success of turkey enterprises, besides the 
climate, include inexpensive land, good transportation facilities, and a favor- 
able institutional and economic environment for the provision of ancillary serv- 
ices. A significant element in the expansion of the industry in its present loca- 
tion has been the generous extension of credit by competing feed companies. Once 
established, industry concentration brings external economies in the operation of 
hatchery, feed, equipment, veterinary, and marketing services and, subject to the 
risk of epidemic disease, cumulative over-all efficiency. 

Killing and dressing the flock on the grower's farm was years ago the first 
step in the marketing sequence in many areas. Under the pressure of seasonal 
overloads, arrangements for centralized killing could not be provided for outly- 
ing producers. Wholesalers picked up the dressed birds for redistribution in the 
cities. Now the manufacture of equipment specifically designed for small units 
has enabled many growers to prepare oven-ready birds for retail consumers under 
economical and sanitary conditions. Farm plants are generally set up to process 
flocks of 5,000~20,000 birds. 

These farm-processing enterprises appear to be strongest in southern Cali- 
fornia. There intermittent urbanization combines proximity to city consumers 
with the necessary space to carry the growing birds. Farm processors also find 
a place in areas of scattered production that do not support a specialized enter- 
prise. Growers undertaking processing work expect to obtain retail prices for 
most of their flock. If many birds remain unsold after the peak markets and have 
to be stored under refrigeration or wholesaled to regular distributors, the higher 
costs of processing would make competition with commercial operators impractic- 
able. 

Size of Operation.--Analysis of individual plant outputs is dependent on 
trade estimates. Information furnished to authorized market reporting agencies 
may not be made public in such a form as to reveal any one firm's business. 
However, it is safe to say that the annual output of one or two firms (approxi- 
mating to plant type D) may approach 1,000,000 turkeys. A further four or five 


1/ The predominance of the San Joaquin Valley counties is relatively recent. 
A similar map prepared on a basis of the 1930 United States Census of Agricul- 
ture indicated that the main turkey center formerly lay in the Glenn and Tehama 
counties of the Upper Sacramento Valley. See J. M. Tinley and E. C. Voorhies, 


Economic Problems Affecting Turkey Marketing in California (Berkeley: 1937), 
pe ol. (California Agricultural Experiment Station Bul. 612.) 
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plants probably handle over 500,000 each, and another ten, 250,000 or more. 

The economies of plant C are potentially available to all this group. Thus, 

70 per cent of the California turkey crop could be processed at or below the 
cost level appropriate to plant C. A further dozen concerns achieve annual 
outputs exceeding 50,000 head each, These latter fall into size category B 

and would tend to incur its competitive disadvantages, The cost evidence sug- 
gests that these smaller commercial wnits will find maintenance of their share 
of the trade increasingly difficult, Ultimately, consolidation into larger 
units or retirement from the business may be forced upon them. This conclusion 
is supported by the fact that several of the smaller commercial concerns changed 
hands during the course of the study. At the same time, new plants are being 
equipped to enter a sharply competitive business. 

The question then arises will there be enough business to maintain proces- 
sors setting up plants on such a scale as to obtain the major economies, The in- 
vestment in fixed plant and equipment can be paid off only over a period of 
years, Therefore, processors must have reasonable expectations of five to ten 
years' operation at an economic level for the plant. 

Fluctuations in Production.--The short reproduction cycle of the turkey 
permits considerable flexibility in production plans. Since California growers 
maintain large flocks on a specialized and economically sensitive base, the 
possibility of exaggerated production-price fluctuations is almost as serious 
as in the chicken fryer industry. However, under pressure from government ad- 
visers and its own organizations, the industry has shown some response to profes- 
sional forecasts of future prospects. Great attention has been given to methods 
of influencing growers' decisions through the season with a view to matching 
supply and demand at a stable price level. Successive early indicators of the 
production and price outlook include reports of breeder hens tested for pullorum 
disease by official state agencies, of farmers' production intentions on January 
1, of cold storage holdings of the previous season's crop, and of the poults 
hatched and eggs under incubation in the spring. Rational attention to these 
warnings by the bulk of the industry would facilitate correction of extreme pro- 
duction swings during the course of the season. The maintenance of a relatively 
stable over-all output would make for the most efficient use of resources in all 
phases of the industry. 

Season Length.-~It became apparent from Figure 8 that extension of the turkey 
processing season to 60 or 80 days of capacity operation would bring significant 
economies in the larger plants. How far is it possible for processors to meet 


these requirements under contemporary conditions in California? 
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Extreme seasonality in marketing has been characteristic of the turkey in- 
dustry. Traditionally, turkeys have been prepared for the Thanksgiving and 
Christmas markets with a relatively small number of breeding birds coming for- 
ward for slaughter in early summer when their reproductive purpose was served. 
Since the bulk of the crop was marketed fresh, the processing season was short 
and intensive. Practically the whole year's output was handled in two periods 
of a few weeks' duration. Two factors have played a part in extending the sea- 
son significantly. Wider acceptance of frozen poultry has enabled the retail 
trade to prepare for the same peak markets over a much longer period. In 1953 
the main chain store buyers completed purchases for Thanksgiving well in advance 
of the holiday week. Development of broader markets for turkeys at other times 
of the year has likewise made a contribution, 

Figure 11 depicts the seasonal distribution faced by the processing indus- 
try in California in 1953. It is based on the weekly output of 17 commercial 
plants in the San Joaquin Valley. Together they handled two thirds of the 
total crop and may be regarded as fully representative of the most commercial 
segment of the industry. Forty per cent of the crop was processed during the 
months of November and December as against much higher proportions in previous 
years and a contemporary average for the United States of 55 per cout The 
effective season now begins in August. Eighty per cent of the crop is handled 
over five months through December. Thus, it is quite feasible that a substantial 
number of plants would be able to operate 80-100 days a year. On the basis of 
the 1953 season, additional work was available from mid-October to the third week 
in December, This shorter season of some 0 days would involve the opening of 
additional higher cost plants or overtime work in those operating over the longer 
season, 

Figure 11 further indicates that the processing of light—breed turkeys of- 
fers little scope for counterbalancing the seasonal bunching of heavy birds. 
Marketings proceed at a steady pace through the year and adapt best to continu- 
ous handling by a small number of plants set up specifically for this work. 

Close dovetailing of turkey and chicken processing is rare in California. 
Only one or two of the plants Studied operated on such a basis. Considerable 
adaptation is required, and efficiency is reduced when the same equipment is em- 
ployed for adult heavy~breed turkeys and the much smaller chicken. However, some 


a Meenewata nwa Sea eae me De Oe em ee ae aon aw ee Ss a ee Se See 


Y By courtesy of R. M. Lockhart, Federal-State Market News Service, Fresno. 


2/ U. S. Bureau of Agricultural Economics, The Poultry and Egg Situation 
(Washington: Govt. Print. Off., September-October, 1953)5 De 6 
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FIGURE 11 


Seasonal Distribution of Turkey Processing: 
300 San Joaquin Valley Plants, California, 1953 
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of the largest and most strongly established concerns handle both turkeys and 
chickens in the same plant by maintaining separate conveyor lines for each. Ad- 
ministrative and some plant overheads may be spread over a larger turnover in 

this way if not the cost of processing equipment. Labor resources may be switched 
between chicken and turkey lines according to demand. The prospect of regular 
employment attracts a better class of help on more favorable beripae 

Structure of Enterprise.--The nature of the competition both within the in- 
dustry in California and between California plants and others is colored by the 
structure of enterprise. The postwar expansion in turkey production attracted 
and received additional impetus from the intervention of the big meat packers. 
Approximately one third of the turkey crop is now processed in plants controlled 
by national concerns with headquarters located outside California. Operation in 
all parts of the country permits the use of influential national advertising and 
publicity media at low unit cost. Integrated distributive organizations enable 
them to carry their own specific product, supported by a strong list of comple- 
mentary food lines, right into the retail store. Individual packaging of turkeys 
in color-printed wraps will further this trend since every bird displays and pub- 
licizes the name of the processor. Firms that do not take advantage of this op- 
portunity to establish a brand name in the public eye inevitably will find satis- 
factory marketing increasingly difficult. 

The specialized commercial processing plants in local independent ownership 
number some 15 and handle almost half of the total turkey production output. The 
leading concerns have grown up with the turkey industry in California and matched 
the pace of technical change. However, the traditional marketing practice of 
consigning unbranded produce to commission agents in distant markets is proving 
inadequate. It affords no opportunity to build up specific public good will or 
to control the price and sales policies of agents who may also be commissioned 
to move other turkeys in direct competition. In response to competitive pressure, 
the strongest independents have developed permanent links with sales representa- 
tives in San Francisco, Los Angeles, and other cities. Most now employ a brand 
name. The wholesaling agency is either a department of the same firm or an ex- 
clusive representative. Other plants located at country points have been taken 


l/ Lower wage rates in turkey processing plants in Virginia were attributed 
in part to the regularity of the employment offered. The small turkey, which 
predominates in that region, is handled in conjunction with chickens. Most 
plants run for 52 weeks in the year. ‘Information supplied by Rockingham Poultry 
Marketing Cooperative, Broadway, Virginia. 
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over by, or operate in partnership with, distributive houses based in the ter 
minal market cities and are thus assured of a direct outlet. 

The part played in the turkey market by independent distributors, carlot 
shippers, and brokers is declining as firms bridge the gap between processing 
and distribution by combining both functions under the same ownership. Two such 
intermediary firms specializing in turkeys base their operations in San Francisco, 
and a few more are established in Los Angeles, Their business depends on a spe- 
cialized knowledge of price and demand trends throughout the country and the 
ability to locate the specific categories of product sought by particular cli- 
ents.2/ Independent arbitrage of this type depends on good contacts at procure- 
ment and disposal points, access to credit, and transportation on immediate de- 
mand. 

Apart from outright sales to processors, growers have the opportunity of 
dispatching their birds to nine or ten cooperatively owned plants. Two major 
marketing organizations, with which most of the plants are affiliated, undertake 
to move their output in the main California and eastern consumption centers. 
Together the cooperative groups handle about 10 per cent of the total crop, less 
than half of the share they held before the war, A critical issue in this sec- 
tion of the industry is the conflict between demands for plants located to suit 
the convenience of comparatively isolated grower members and access to the econo- 
mies of large-scale operation in a few central positions. All but one of the 
plants open in 1953 fell into scale category B or smaller and sustained the 
handicaps associated therewith. New plants and proposed modifications are bring- 
ing the cooperatively owned facilities into line with modern techniques. They 
will not necessarily solve the problems of low individual turnover and high over~ 
heads. 

Most turkey cooperatives offer the alternatives of combination with other 
members in a pool-pricing system or individual grower control. Under the pool 
plan, all lots are fused on a grade and size basis and sold at the discretion of 
the management. Growers participate in the final returns according to the aver- 
age price obtained for the different grades, The second procedure permits mem- 


bers to preserve the identity of their own flock during processing and offer it 


Y/ A broker bringing buyer and seller together charges a commission (1/2 cent 
per pound, carlot basis, 1 cent per pound less than carlot). A typical deduction 
to maintain an exclusive agency or department assuming full marketing responsi- 
bility would be 14 cents per pound. 
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for sale at a time of their own choosing. Both cooperative and other plants 
that process birds on a "grower contract" or a custom basis incur additional 
labor and storage costs keeping grower lots separate. Full confidence in the 
grading skill and integrity of the plant staff would eliminate most of these ad- 
ditional expenses.2/ Approximately the same results can be obtained by close 
accounting for respective grades and quantities and commensurate sales at the 
instructions of the grower. 

Adaptation to Subscalding.--The pace of adaptation to subscald procedures 
is limited by two main factors: inability of existing plant structures to meet 
evisceration sanitary requirements and the feeling in some sections of the trade 
that part of the market still prefers semiscalded produce. 

Many of the older turkey dressing plants were constructed of wood or metal 
sheeting, with open rafters and limited draining facilities. The expenditure 
necessary to install sanitary inner walls, ceilings, and the necessary service 
fittings frequently exceeds the value of the plant. Most were built with a 31° 
F, cooling room in the middle of the New York dressing process. This structure 
is generally an obstacle to the efficient organization of the ice-chilling ar- 
rangements which replace it. The increment in cooling gained by wheeling in the 
loaded tanks hardly compensates for the handicaps of cumbersome layout. A few 
occupy sites which preclude any possibility of adding evisceration or cooling 
space. Other plants reflect a patchwork addition and adaptation of buildings 
originally constructed for other purposes, Nevertheless, it is feasible for 
processors to subscald and eviscerate in premises that do not meet inspection 
standards in their entirety provided that local sanitary authorities are satis- 
fied and no defect is found in the product at the market. Certainly such a 
course is preferable to accumulating a heavy overhead burden in small plants 
lacking the output to support it. 

The chief advantage of semiscald dressing lies in maintaining the protection 
against deterioration afforded by the turkey's original outer skin, Marketing 
procedures are simpler. Fresh sales may be conducted under less stringent con- 
ditions, and freezing, where necessary, may be carried through at a slower rate 
without discoloration in the product. Some markets are still suspicious of the 
subscalded bird and are reluctant to purchase from plants using such techniques. 
Plants maintaining semiscald picking procedures may also process birds New York 
style when it appears desirable. During the peak holiday market, this position 


VY Estimated informally by two plant managers as 10-20 per cent of the total 
direct labor cost. 
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may enable them to take on additional business with the same equipment. Some 
operators wish to retain a foothold in both markets. 

Attachment to New York dressing procedures stems from the long supremacy 
of distribution in this form and the continued demand for fresh dressed birds 
among certain consumer groups, San Francisco is a major stronghold, In New 
York dressed birds, the body cavity remains intact up to the point of sale to 
the consumer, so the opportunity for internal drying out and discoloration is 
limited. 

In merchandising, the more attractive appearance and greater convenience 
of the packaged eviscerated product are countered by the lower quoted price per 
pound of the New York dressed bird. Inedible elements included in the latter's 
sales weight are subsequently removed. 

Trade interests with a substantial New York dressed bird clientele encour- 
age this preference as a measure of market protection. Conversion to eviscera- 
tion and individual packaging might expose them to full competition with nation- 
ally advertised brands and mass selling in the chain stores. 

The distribution of New York dressed poultry is, nevertheless, rapidly 
disappearing from the marketing scene, It labors under several serious disad- 
vantages in the present technical and marketing environment, New York dressed 
birds with head and feet attached do not attract the modern housewife. Effective 
display is more difficult. They now appear most frequently on the premises of 
small wholesaler-retailers, often carry no convincing evidence of grade or ori- 
gin, and tend to be associated with a lower quality atmosphere, Finally, indi- 
vidual evisceration must be carried out at some stage at a greater labor cost 
than in a mechanized plant. 

The labor costs involved in dressing birds at a specialized pland and evis- 
cerating them at the retail store may be compared with those of dressing and 
eviscerating in the same plant, Table 25 shows the estimated disposition and 
cost of labor in plants A, B, C, and D were they to operate on a New York dressed 
basis, The necessary data were obtained from actual plants under the same con- 
ditions as those specified in conjunction with the evisceration models. Con- 
struction of the four models followed the same procedure. The labor cost in New 
York dressing, the major item by far, does not vary greatly with the size of 
plant. A powerful standardizing influence is the pickers' piece rate, Since 
plants of A and B size generally obtained the labor at the lower wage rate, the 


effective labor costs of all sizes of plants were much the same, 
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Estimates of the time required to eviscerate adult Broad Breasted Bronze 
turkeys in retail stores were obtained by a limited inquiry which covered two 
major grocery chains, a store specializing in poultry parts, and some independ- 
ent meat markets. The estimates ranged from two to five minutes between stores. 
Some of the variability was associated with the amount of time given to conver- 
sation with the customer during the process. The estimate of two minutes re- 
lated to behind-the-scenes evisceration in a large chain which set up this figure 
as a production goal. A direct competitor specified two to four minutes for 
fresh turkeys and three to five minutes for birds which had been frozen. 

It would appear that, whereas retail butchers might be able to eviscerate 
turkeys in two minutes on a production line basis, three to four minutes would 
be a reasonable estimate for the whole retail trade, Such an estimate would in- 
clude some allowance for time elapsing between customers and for cleaning chores. 
Packaged eviscerated produce is generally offered on a self-service basis. 

In Table 26 over-all labor costs are presented for subscald plant dressing 
and evisceration and New York dressing with evisceration on the retail counter. 
The retail butcher's time was valued at $2.00 per hour plus 6-per cent employer 
contributions. Allowance is made for a range of time periods spent on each tur- 
key. In each case, birds are drawn from comparable plants. Retailers eviscerat- 
ing in two minutes can compete with farm eviscerating plants; otherwise, their 
disadvantage in labor cost is clearly evident. The differential between New York 
dressing in a large plant plus three minutes evisceration time in the store and 
subscald dressing and evisceration in the same plant is over 13.0 cents per tur- 
key. 

In this context it may be noted that the cost of packaging subscalded evis- 
cerated birds would exceed that of New York dressed birds by 8-9 cents per tur- 
key. Quick freezing and one month's refrigerated storage of the subscalded 
product would cost a further 13.5 cents per turkey at custom rates. New York 
dressed turkeys are normally sold fresh. 

Subscald Impact on Competition with Other Areas.--The presence of large 
supplies of migrant labor has not, apparently, enabled California turkey proc- 
essors to hire workers on favorable terms, In the main centers, they compete 
with high returns from piecework in specialized fruit and vegetable harvesting 
employment and must negotiate with an active labor union. 

Normal processing labor wage rates in plants situated in Nebraska, Minne- 
sota, and Virginia averaged 30 per cent lower than the union scale observed by 
the major California plants. Table 27 indicates the impact of such a wage 
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TABLE 26 


Comparison of Labor Costs for Dressing and Evisceration in Subscald 
Plants and New York Dressing with Retailer Evisceration 


New York dressed with 
Dressing and retailer evisceration 
evisceration | Time required for retailer 
in subscald evisceration in minutes 





TABLE 27 


Comparison of Poultry Processing Wage Rates 
California and Major Competing Areaa/ 


Labor costs in processing turkeys 


Competing states Differential 


Subscald evisceration 


B (I) 
B (II) 
C and D 


Semiscald evisceration 
B (I) 


B (IT) 
C and D 


New_York dressing 


B (I) 
B (IT) 
C and D 





a/ Minnesota, Virginia, and Nebraska 
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differential on the total cost of processing under different conditions, The 
differential in rates applies proportionately to all workers and between compar- 
able plants. 

In Table 27 it is assumed that processors in the competing states obtain 
the same labor output ratios as comparable plants in California, At the lower 
agricultural rate, wage costs in smaller plants would be 6 cents higher per tur- 
key than in the competing states. More typical in the context of competition in 
eastern markets would be the subscald differential of 8 cents between plants of 
type C and D, almost equivalent to 0.5 cent per pound on the eviscerated weight. 
However, comparison with the competitive situation when both areas use the semi- 
scald approach shows a reduction in the effective disadvantage of 6,03 cents per 
turkey, or 3.0 per cent, The ability of California plants to compete with others 
paying lower wage rates will be enhanced by a changeover to subscald evisceration. 

It would appear that the differential is less for the New York dressed birds 
but increases sharply in the shipment of semiscald eviscerated produce. Subscald 
techniques reduce it to much the same level as obtains for New York dressed birds. 

Freight charge burdens will be affected by the shipment of eviscerated rather 
than New York dressed produce, If the differences in rail and icing charges to 
the East Coast cities from California and from the Omaha-Minnesota area is 1.72 
cents per pone the saving in shipping eviscerated produce may amount to .0 
cents per bird less the cost of additional icing. 


V/ Compare, for example, agreement between Rockingham Poultry Marketing Coop- 
erative, Inc., and Amalgamated Meat Cutters and Butcher Workmen of North America, 
A.F. of L, Local 393, Washington, D. C, 


2/ Fischer, C. M., Studies in Turkey Marketing in the Western States (Logan: 
1952), pe 12. (Utah Agricultural mxperiment Station Special Report 6) 
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Summary 


The outstanding feature of the technical trend in poultry processing is the 
close interrelationship between merchandising advantage and cost economy. 
The labor costs involved in dressing and evisceration may be cut substan- 
tially by scalding turkeys at water temperatures of 138°-10°F, and carry- 
ing them to the ready-to-cook stage in the same plant. However, the cost 
of packaging and freezing the eviscerated carcasses is sharply in excess of 
that customary in the New York dressed trade. These additional outlays can- 
cel out the saving in labor but enable the processor to broaden the market 
for the product and conform to contemporary merchandising trends. 

In terms of 1953 values, the cost of processing may be reduced 20 cents per 
turkey or approximately 1 cent per pound by the use of subscald instead of 
semiscald water temperatures. At the same time, closer attention must be 
given to the timing of operations up to and including quick freezing if the 
subscalded birds are to maintain quality and color. 

Plants handling 600 or more turkeys per hour may reduce their processing 
costs 22 per cent by adopting subscalding techniques, The estimated saving 
in a commercial plant rated at 300 turkeys per hour is 19 per cent and in a 
farm processing plan, 17 per cent. The advantage of small plants in obtain- 
ing workers at lower wage rates declines in significance with the labor 
economies of the subscald system. On the basis of current techniques and 
costs, the incustry will tend to concentrate in the hands of enterprises 
employing processing lines with a capacity of some 600 turkeys per hour. 
Smaller commercial plants handling some 300 birds per hour fail to obtain 
the full potential advantages of specialization from the division of labor 
associated with the conveyor system, Farm processors benefit from lower 
wage rates. Nevertheless, their processing costs are estimated at approxi- 
mately 7 cents per turkey above those of small commercial plants and over 
20 cents per turkey above those of the larger processors, Most grower- 
processors expect to compensate for this disadvantage by selling their birds 
at retail prices. 

Operating seasons of 25 capacity days for the farm plant and 80 days for the 
commercial plants are necessary if their operators are to obtain the major 
economies of spreading their fixed costs over an increasing output. Low 
total fixed costs make the farm plant the most efficient over a very short 
season. For all plants the rate of decrease in combined fixed and variable 
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95. 
costs slackens between 60 and 80 days of capacity running. The advantages 
of extending the season beyond 80 capacity working days are relatively small 
but may still be significant in a sharply competitive environment. 

5, Evisceration on the production line at the processing plant is more efficient 
than treating dressing and evisceration as separate operations and leaving 
the latter to retail butchers, Estimation of the labor costs incurred in 
comparable plants revealed that those of New York dressing and retailer evis- 
ceration exceed those of the single plant operation by 9-13 cents per turkey 
depending on the amount of time contributed by the retail butcher. 

6. Packaging materials and ice are major cost items when evisceration is carried 
out at the processing plant. Purchases of these supplies amount to over 50 
per cent of total direct costs in eviscerating plants. 

7. Weight losses in processing have been reduced substantially with the change- 
over from dry-air cooling to ice-slush chilling and packaging in a moisture- 
vapor-proof container. Dressing and evisceration weight losses range 
from 23 down to 15 per cent of the original live weight. This differential 
between cooling methods would amount to 8 cents per turkey at average 1953 
prices and is comparable to a high proportion of total processing costs. 

The over-all conclusion is that the adoption of subscald procedures will 
bring about a general reduction in processing expenses. Under competitive con- 
ditions, processors’ margins will contract. The market position of the Califor- 
nia turkey industry will be improved accordingly. 

limited opportunity to translate the time saved into profitable alternative 
occupations may make the adoption of new methods less attractive to small proc- 
essors and retail butchers. However, on a basis of comparable opportunity costs 
and internal efficiency, plants adhering to the older practices will face seri- 
ous competitive handicaps. 
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APPENDIX TABLE I 


Processing Plant Construction Costs 
for Itemized Estimating Procedure 


Dollars per square 
foot of floor space 
Walls and roof of aluminum sheeting 


on a steel frame set on a concrete 
base at truck bed height with drains 




















Office and washroom partitions and 
fittings 


Ceiling 
Plumbing 
Electrical wiring and fittings 
Raised concrete base with drains 


Roof, asphalt built up on wooden 
frame 





Dollars per square 
foot of wall area 





Walls: 





Concrete or brick with steel 
frame 


Glazed brick 





Inside, concrete with smooth 
finish 


Inside, plaster on wooden frame 
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APPENDIX TABLE IT 


Administrative Salary Estimates for Turkey Processing Plants 


ubscald and semiscald evisceration 
Turkeys per Total annual 
Plant hour Management Office salary charges 











60 










300 Manager 


Foreman 













600 Manager 
Supervisor 


Foreman 












Manager 
Supervisor 
2 foremen 


a/ Employed for six months. 
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APPENDIX TABLE III 


Wage Rates in Turkey Processing Plants for California, 1953 


Type of worker unionized plants agricultural areas) 


Po en i | 


Time workers 


Men$ 
Killer 2.00 1.75 
Hanger 1.447 1.25 
Picker operator 1.75 1.75 
Grader 1.87 1.50 
Others 
Semiskilled 1.hi7 1.35 
Unskilled 1e 1.25 
Night cleaner 1.50 1.35 
Motor truck driver 2.00 ae 
Power fork-lift truck driver 1.78 ~~ 
Foreman 1.67 1.50 
Women: 
Picker (subscald) 1.37 1.10 
Pinner 1.37 1.10 
Other: 
Semiskilled 1.47 1.35 
Unskilled 1.30 1.00 
Night cleaner 1.37 1.35 
Forewoman 1.67 1.50 


a | 
Piece workers 


Killer 1.00 ae 
Hanger 0.75 a 
Picker (semiscald) 17.50 15.50 
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APPENDIX TABLE VI 


Estimated Operating Costs of Ice-Making Units 







Turkeys per hour 








4.20 2,100 





Turkeys per day 







Pounds of ice required per day 7,500 3,800 
a 


3-4 


Ton capacity of wit 


















Estimated auitcvenntl! 


b/ 


Annual overhead charge 


Power and water cost per 100 pounds of ice 





Total cost per 100 pounds of ice: 
Days of operation 
10 
20 
0 
60 
80 


a/ Manufacturer's price augmented to cover freight, sales tax, 
installation, and refrigerated storage costs. 


b/ Depreciation, 10.0 per cent; interest, 3.0 per cents repairs 
and maintenance, 3.0 per cent; taxes, 1.0 per cent; and in- 
surance, 0.6 per cent. 


c/ Manufacturer's estimate. 
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